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POISONOUS  SNAKES  OF  THE  UNITED  STATES. 


■  INTRODUCTION. 

Snakes  are  easily  confused  with  one  another,  and  the  question  as  to 
whether  a  certain  one  is  poisonous  or  harmless  arises  again  and  again.  Poison¬ 
ous  snakes  are  provided  with  a  specific  venomous  fluid  and  an  apparatus  es¬ 
pecially  adapted  for  the  introduction  of  this  poison  into  their  victims.  As 
it  is  usual  to  regard  all  snakes  as  venomous,  the  burden  of  proof  is  upon 
those  believing  in  their  innocence.  So  many  wonderful  stories  concerning 
snakes  have  been  current  from  time  to  time  that  the  public  in  turn  becomes 
skeptical  about  everything  concerning  snakes  or  firmly  believes  in  traditional 
accounts  which  usually  are  highly  erroneous.  Making  allowance  for  misinter¬ 
pretation  of  certain  natural  habits  of  reptiles,  the  grain  of  truth  may  be 
perceived  in  these  traditions  in  spite  of  the  exaggeration  which  ordinarily 
accompanies  a  good  snake  story. 

The  Elapidae,  or  Harlequin  Snakes,  occur  from  South  Carolina  and  Ari¬ 
zona  to  South  America  (genus  Mi crurus ) ,  and  are  frequently  confused  with  the 
nonvenomous  Scarlet  Snake  (Cemophora  cocci nea)  and  the  Scarlet  Kingsnake 
(Lampropeltis  elapsoides).  The  former  differs  from  the  Harlequin  Snake  (and 
also  from  the  Scarlet  Kingsnake,  which  it  resembles  very  closely)  in  having 
the  ventral  surface  yellowish  white ;  the  latter  differs  from  the  Harlequin  in 
having  the  black  cross  bands  less  than  half  the  width  of  the  crimson. 

The  Crotalidae ,  or  "Pit  Vipers,"  occur  throughout  Temperate  and  Trop¬ 
ical  America  and  include  a  number  of  venomous  species  which  are  familiarly 
known  by  the  following  names:  Rattlesnakes  (Crotalus  spp.),  the  Ma s sa sauga 
(Sistrurus  sp.),  Cot  ton -mouth  Water  Moccasin  (Agkistrodon  piscivorus),  and 
Copperhead  (Agkistrodon  mokasen) .  No  true  vipers  are  found  on  the  American 
continents.  The  well-known  Rattlesnakes,  of  which  there  are  a  number  of 
species,  are  the  most  specialized  of  all  the  venomous  snakes.  The  rattle¬ 
snake  race  has  been  extraordinarily  adaptable,  as  its  members  have  come  to 
occupy  the  most  diverse  conditions  of  environment,  including  extremes  of  both 
humidity  and  aridity. 

One  of  the  Rattlesnakes  is  known  as  the  Water  Rattler  (Crotalus  ada- 
manteus) ,  because  it  is  partial  to  the  neighborhood  of  water  and  is  said  to 
be  a  good  swimmer;  yet  others,  the  Pallid  Rattler  (Crotalus  mitchelli).  for 
example,  live  in  typical  deserts.  The  Prairie  Rattler  (Crotalus  conf luentus) 
occurs  over  the  dryish  areas  of  the  Great  Plains,  while  a  related  form, 
Crotalus  horridus.  is  limited  to  the  timbered  areas  of  the  eastern  parts  of 
the  United  States.  It  is  certain  that  Rattlesnakes  do  not  habitually  climb 
trees,  because  they  are  poorly  adapted  to  such  an  accomplishment,  yet  there 
is  unquestionable  proof  that  they  do  so  occasionally.  It  requires  little 
more  agility  to  climb  a  rough-barked  slanting  tree  than  the  face  of  a  rocky 
ledge . 


The  Pigyny  Rattler  and  the  Massasauga  (Sistrurus) ,  are  diminutive  forms  of 
true  Rattlesnakes  (Grotalus) ,  attaining  a  length  of  nearly  three  feet  and  a  thick¬ 
ness  of  less  than  one  inch;  their  range  is  chiefly  east  of  the  Rocky  Mountains, 
except  for  Arizona,  and  they  are  characteristically  forms  of  the  prairies  and 
their  stamps  and  marshes.  The  Cotton-mouth  Water  Moccasin  frequents  the  low 
lands  along  southern  rivers  and  the  adjoining  swamps  into  which  the  rivers  over¬ 
flow  during  high  water;  in  its  native  haunts  the  Cotton-mouth  is  irritable  and 
pugnacious,  and  when  surprised  throws  its  head  back  and  opens  its  mouth  disclos¬ 
ing  the  white  lining.  In  the  Northern  States  the  Copperhead  is  partial  to 
rocky  places  in  the  vicinity  of  timber,  marshes,  or  abandoned  stone  quarries; 
in  the  South  it  frequents  higher  and  drier  ground  than  around  the  marshes;  un¬ 
less  cornered,  this  snake  usually  attempts  to  escape  unseen. 

Key  to  the  Poisonous  Snakes  of  the  United  States. 


Smaller  snakes,  characterized  by  brilliant  colors;  markings  consisting  of  broad 
alternating  rings  of  crimson  and  black,  separated  from  each  other  by  narrower 
yellow  rings;  black  bands  as  broad  as  the  crimson;  a  pair  of  short,  erect  per¬ 
forated  fangs  in  front  of  upper  jaw . Coral,  or  Harlequin,  Snakes  -  ELAPIDAE 

Head  with  yellow  band  across  center  and  behind  this  a  black  ring;  yellow 
body  rings  very  narrow.  South  Carolina  to  Central  America, 

Harlequin  Snake  -Micrurus  fulvius. 

Head  black  over  greater  portion;  yellow  band  on  back  of  head  and  behind 
this  a  red  ring;  yellow  body  rings  broader.  Southern  New  Mexico,  Arizona, 
and  Northern  Mexico . Sonoran  Coral  Snake  -  Micrurus  euryxanthus. 

Larger  snakes,  characterized  by  duller  colors;  markings  not  forming  regular  alter¬ 
nating  bands  but  consisting  of  blotches,  diamonds,  or  incomplete  bands;  a  pair 
of  long  fangs  folding  back  against  roof  of  mouth  when  jaws  are  closed;  deep  pit 
on  face  between  nostril  and  eye;  scales  on  upperparts  keeled;  pupils  elliptical 
in  shape,  vertical  in  position.,... . "Pit  Vipers"  -  CROTALIDAE • 

Tail  without  rattle,  ending  in  a  point. . . . Agkistrodon. 

Color  pattern  distinct; • ground  color  pale  brown  (grading  into 
pale  green  on  tail  in  Texas);  blotches,  or  cross  bands,  reddish 
brown.  Massachusetts  to  Florida,  westward  to  Illinois  and  Texas, 
Copperhead,  Highland  Moccasin,  or  Chunkhead  -  Agkistrodon  mokasen. 

Color  pattern  obscure;  ground  color  light  to  dark  brown;  cross 
bands  darker,  often  indistinct  and  bordered  with  yellow7  spots; 
some  of  ventral  scales  on  tail  undivided.  Virginia  to  Florida 
and  Gulf  States, 


Cotton-mouth  Water  Moccasin  -  Aekistrodon  piscivorus 
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Tail  rath  rattle. . . . .  Sistrurus  and  Crotalus. 

A  single  large  scale  on  top  of  head  between  supraocular  scales 
( those  over  eyes) ............ . Sistrurus . 

Size  small;  ground  color  grayish;  large  black  blotches  on 
back  smaller  series  on  sides.  North  Carolina  to.  Florida, 
westward  to  Oklahoma,  Arkansas,  and  Texas. . .Ground  Rattler, or 

Pigmy  Rattlesnake  -  Sistrurus  miliarius. 

Size  medium;  ground  color  brownish;  large  black  blotches  on 
back  in  close  formation.  Western  New  York  to  Ontario  and 
Michigan,  southward  to  northeastern  Mexico, 

Massasauga  -  Si strurus  catenatus  catena tus. 

and  Sistrurus  catenatus  edwardsii . 

Many  small  scales  on  top  of  head  between  supraocular  scales  (those 
over  eyes} ....................................... . . . . . Crotalus. 

The  genus  Crotalus  has  13  species  in  the  United  States,  but  the  character¬ 
istics  distinguishing  these  Rattlesnakes  are  too  technical  for  presentation  here. 
Their  scientific  and  vernacular  names  and  statements  of  their  ranges  follow: 

Crotalus  adamant eus  -  Diamond- back  Rattler. 

Southern  South  Carolina  to  Florida,  westward  to  Louisiana,  and  Arkansas. 
Crotalus  atrox  -  Western  Diamond-back  Rattler. 

Texas  and  Northern  Mexico  to  Arizona,  also  Lower  California. 

Crotalus  cerastes  -  Horned  Rattlesnake,  02  Sidewinder. 

Southern  California,  southern  Nevada,  Arizona,  and  southwestern  Utah, 
Crotalus  confluentus  -  Prairie  Ractlex. 

Great  Plains  from  southern  Canada  to  Texas. 

Crotalus  exsul  -  Red  Rattlesnake. 

Southwestern  California  and  Lower  California. 

Crotalus  horridus  -  Timber  Rattler. 

Maine  to  Georgia,  westward  to  Great  Plains. 

Crotalus  lepidus  -  Green  Rattlesnake. 

Border  region  of  Texas,  New  Mexico,  Arizona  and  adjacent  Mexico. 

Crotalus  ..i tchsllii  -  Pallid,  or  Bleached,  Rattler. 

Arizona,  Colorado  Desert  to  southern  Lower  California. 

Grotalus  molossus  -  Dog- faced  Rattler. 

Southern  Texas  to  southern  Arizona,  also  northern  Mexico. 

Crotalus  oregonus  -  Pacific  Rattler. 

British  Columbia  to  southern  California,  western  Idaho,  and  Nevada. 
Crotalus  pricei  -  Rattler, 

Southern  Arizona  and  adjacent  region  in  Mexico. 

Crotalus  tigris  -  Tiger  rattler. 

Southern  Arizona,  southern  Nevada,  and  southern  Nevada. 

Crotalus  willardi  -  Rattler. 

Santa  Rita  Mountain  region  Arizona,  and  northern  Mexico. 
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POISON  APPARATUS  OF  VENOMOUS  SNAKES. 

The  fluid,  or  venom,  is  injected  into  the  snake's  victim  by  means  of 
specialized  teeth  on  the  premaxillary  bone  of  the  upper  jaw,  which  differ 
from  normal  reptilian  teeth  by  having  a  groove,  or  canal,  from  base  to  apex. 
These  venom  fangs  are  large  and  readily  observed.  The  canals  of  the  fangs 
are  fed  with  fluid  from  poison  glands  by  means  of  excretory  ducts  which  con¬ 
nect  with,  the  latter.  Venom  does  not  flow  freely  except  when  the  snake  is 
actually  striking,  for  the  end  of  the  duct,  which  is  not  in  contact  with  the 
base  of  the  fang,  is  normally  compressed  by  a  sheath,  or  fold  of  the  mucous 
membrane.  A  Rattlesnake  may  open  its  mouth  to  fullest  extent  and  may  or  may 
not  erect  the  fangs.  The  snake  apparently  has  perfect  control  over  its  fangs, 
raising,  or  depressing  then  at  will.  Introduction  of  venom  is  accomplished 
by  the  combined  action  of  several  muscles,  which  open  the  mouth,  erect  the 
fangs,  and  compress  the  poison  glands,  thus  forcing  the  venomous  fluid  through 
the  connecting  duct  into  and  through  the  fa.ngs  in  the  brief  space  of  time  in 
which  the  snake  strikes  its  victim. 

At  the  end  of  a  stroke,  the  fangs  of  a  poisonous  snake  are  quickly 
withdrawn  from  the  flesh  for  the  whole  action  is  the  work  of  an  instant.  Un¬ 
less  the  snake  strikes  again,  the  mouth  closes  as  the  fangs  fold  back,  mechani¬ 
cal  compression  constricts  the  excretory  duct,  and  pressure  is  relieved  from 
the  poison  glands  by  relaxation  of  the  enveloping  muscles.  A  poisonous  snake 
often  miscalculates  the  distance  of  the  object  at  which  it  is  striking.  In 
case  the  object  is  too  close,  the  fangs  are  not  fully  erect  when  the  snake 
strikes  and  hence  do  not  penetrate.  Conversely,  if  the  thing  struck  at  is 
beyond  reach,  the  whole  stroke  may  be  completed  without  touching  the  object 
of  attack.  In  this  case  it  may  happen  that  the  venom  is  projected  several  feet, 
which  has  given  rise  to  repeated  accounts  of  spitting  bjr  poisonous  snakes. 

In  human  beings  the  bite  of  a  venomous  snake  is  usually  followed  by 
painful  symptoms  and  occasionally  by  death.  Other  animals  are  affected  in 
various  ways.  Among  them  the  hog  is  reported  to  be  immune  from  the  bite  of 
venomous  snakes,  possibly  due  to  its  thick  skin  and  protecting  layer  of  fat. 

POISON  FANGS. 

Though  the  fangs  qf  our  venomous  snakes  are  shed  frequently  it  can  not 
be  said  that  they  are  shed  periodically.  On  each  side  of  the  upper  jaw  there 
is  a  hollow  or  grooved  poison  fang  firmly  ankylosed  to  the  premaxillary  bone. 
This  pair  of  functional  fangs  is  supplemented  by  several  pairs  of  smaller 
teeth  growing  loosely  in  the  flesh  and  buried  in  the  soft  sheath  of  the  gum. 
Then  from  any  cause  one  of  the  large  fangs  is  broken  off,  the  reserve  fang 
nearest  to  it  moves  over  in  its  place,  grows  fast  to  the  premaxillary  bone, 
and  becomes  the  Functional  poison  fang.  In  case  of  accident  to  either  of  the 
fangs  in  use  there  is  always  a  reserve  fang  ready  to  replace  it. 

LENGTH  OF  STROKE. 

The  idea  that  a  venomous  snake  can  strike  its  full  length  of  even  a 
greater  distance  is  another  popular  but  erroneous  belief,  when  a- snake  strikes 
from  its  usual  shaped  curved  position,  the  anterior  half  of  the  bod#  which 
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is  thrcr/n  forward  must  be  free  from  coil-  In  striking  the  snake  simply 
straightens  out  hie  S- shaped  curves.  It  does  not  have  to  be  in  this  position 
to  strike,  for  observation  has  shorn  that  when  irritated  most  of  our  poisonous 
snakes  can  strike  from  almost  any  position  for  short  distances.  The  greatest 
length  of  stroke  is  about  three- fourths  the  length  of  the  snake. 

VENOUS  OF  POISONOUS  SNAKES* 

Venom  is  a  secretion  of  a  gland  which  resembles  in  its  development  the 
parotid  (a  salivary)  gland  in  mammals,  and  is  composed  of  from  50  to  70  per 
cent  of  proteins;  the  chief  remaining  components  are  water  and  carbohydrates, 
with  occasional  admixtures  of  abraded  epithelial  cells,  or  saprophytic  micro- 
organisms,  while  salts  such  as  chlorides,  phosphates  of  calcium,  magnesium, 
cixi  o.  cii nm on  i  n  occur  in  small  quantities.  The  reaction  of  venom  to  litmus  is 
usually  acid,  in  some  cases  neutral  The  venoms  of  the  different  species  of 
poisonous  snakes  differ  to  a  greater  or  lesser  degree,  though  all  venoms  are 
multiple  in  nature,  that  is,  they  contain  several  toxins  which,  act  independent¬ 
ly  of  each  other,  Y/arm- bloodec.  animals  are  usually  more  susceptible  to  venom 
than  cold-blooded.  Pried  venom  retains  its  original  toxic  properties  in  un¬ 
altered  strength  and  quality  for  an  indefinite  period.  Dr.  S.  Weir  Mitchell 
found  that  venom  kept  dry  for  23  years  was  unaltered  in  these  respects.  In  a 
fresh  state  the  venom  of  a  snake  is  a  somewhat  viscid  fluid  of  a  yellowish 
color.  The  specific  gravity  of  the  venom  of  our  poisonous  snakes,  according 
to  Mitchell,  is  as  follows*.  Grotalus  horridus,  1.054;  _C.  atrpx,  1.077;  _C. 
adamant eus ,  1,061;  Agki s trodon  pi s o i vorus .  1.032. 

The  effect  of  venom  on  the  victim  is  due  to  the  complicated  action  of 
several  toxic  elements,  of  which  neurotoxins  and  hemorrhagins  (explained  below/) 
are  the  most  important.  Neurotoxins  have  a  destructive  action  upon  the  ner¬ 
vous  system,  and  play  the  most  important  part  in  producing  the  death  of  a  vic¬ 
tim  of  venom  poisoning.  They  are  present  in  relatively  large  proportions,  and 
are  the  chief  death-dealing  faccors  in  the  venom  of  the  Harlequin  Snake  ( Hi - 
crurus)  one  of  the  smaller  poisonous  snakes  of  the  family  Elapidae.  Rattle¬ 
snakes  ( Crotaius  and  Sistrurus )  and  Moccasins  (Agkis trpdon )  of  the  family 
Grotalidae  produce  neurotoxin  in  comparatively  small  quantities.  The  venom  of 
the  Cotton-mouth  V/ater  Moccasin  contains  more  neurotoxin  than  that  of  the 
Rattlesnake,  and  consequently  its  paralytic  effects  on  the  respiratory  center 
and  motor  nerves  is  stronger.  This  toxin  not  only  breaks  down  the  nuclei  of 
the  ganglion  (nerve  center)  cells  but  produces  granular  disintegration  of  the 
sheath  (myelin)  and  fragmentation  of  the  conducting  portions  (axis  cylinder) 
of  the  nerve  fibers.  These  neurotoxins  offer  a  high  resistance  to  heat  and 
retain  their  toxic  properties  after  prolonged  treatment  with  alcohol. 

The  hemorrhagins  constitute  the  chief  toxic  constituents  of  Rattlesnake 
venom  and  have  a  solvent  action  on  the  endothelial  cells  composing  the  walls  of 
the  blood  and  lymph  vessels,  particularly  the  smallest  of  them  known  -s  capil¬ 
laries.  One  of  the  most  alarming  symptoms  ensuing  from  the  bite  of  "Fit 
Viper  5  is  the  enormous  swelling  and  extravasation  of  blood  around  the  \  ound. 

The  blood  escapes  from  the  blood  vessels  through  holes  in  the  walls,  for  the 
walls  of  the  vessels  are  really  dissolved  away  in  places.  Red  blood  cells  as 
well  as  white  escape  upon  dissolution  of  the  walls  of  the  blood  vessels. 


-6- 


The  venoms  of  different  species  of  snakes  dissolve  the  red  blood 
cells  also  in  a  similar  fashion.  This  cell-dissolving  substance  which  has 
a  peculiarly  destructive  effect  on  reo  blood  cells  is  called  hemolysin.  In 
dogs  inoculated  with  venom  the  hemoglobin  contained  in  the  red  blood  cells 
readily  erystalizes.  It  has  been  found  in  animals  dying  from  suppression  of 
urine  after  being  bitten  that  the  tubules  of  the  kidneys  are  often  completely 
blocked  with  hemoglobin  crystals.  Tne  activities  of  the  white  blood  cells 
(leucocytes)  also  are  suspended  by  the  action  of  the  venom.  Moreover,  it 
has  been  found  that  venom  contains  elements  which  are  agglutinating  as  well 
as  dissolving  for  the  white  cells,  ana  that  these  are  distinct  from  those  which 
affect  the  red  blood  cells. 

Biochemical  studies  have  shown  that  snake  venom  possesses  four  dis¬ 
tinct  classes  of  ferment-like  substances  apart  from  the  cell  dissolvers 
(cytolysins ) ,  and  these  are  the  fibrin  ferment,  and  the  proteolytic,  diastatic, 
and  lipolytic  enzymes.  One  of  the  most  remarkable  features  resulting  from  the 
bite  of  either  the  Rattlesnake  or  the  Moccasin  is  the  loss  or  the  reduction 
of  capacity  of  the  blood  for  coagulation;  it  has  been  found  that  venom  con¬ 
tains  a  powerful  ferment  which  attacks  the  fibrin  (the  coagulating  element) 
of  the  blood.  The  proteolytic  enzyme  of  snake  venom  results  in  the  softening 
of  the  muscles;  the  diastatic  enzyme  activates  the  inactive  pancreatic  juice, 
enabling  it  energetically  to  attack  albuminoids;  the  fourth  enzyme  has  a 
feeble  lipolytic  (fat  dissolving)  action  in  the  splitting  of  lecithin  and  in 
fatty  degeneration  in  the  liver. 

The  quantity  of  venom  yielaed  at  one  time  by  our  venomous  snakes  in¬ 
creases,  in  general,  in  proportion  to  the  size  of  the  snake.  The  following 
table  gives  the  dry  weight  of  a  single  extractable  dose  from  both  glands,  pre¬ 
sumably  about  the  same  quantity  ejected  by  the  snakes  at  one  attack; 

Crotalus  confluentus  (Calmette).. . .  0.105  gram  dried. 

Crotalus  adamanteus  (Flexner  and  Noguchi).,,.  0.179  to  0.309  gram  dried. 

Agkistrodon  piscivorus  (Flexner  and  Noguchi).  0.125  to  0.18  gram  dried. 

Agkistrodon  mokasen  (Flexner  and  Noguchi)....  0.03  to  0.06  gram  dried. 

Flexner  and  Noguchi  found  the  solid  portion  of  venom  ( Crotalus  and 
Agkistrodon)  to  range  from  50  to  70  per  cent  of  the  total  weight.  Since  one 
avoirdupois  ounce  equals  28.35  grams,  the  maximum  dose  of  venom,  according  to 
the  foregoing  table,  would  be  less  than  l/70  of  an  ounce. 

Furthermore,  Mitchell  published  the  following  observations  on  the 
quantity  of  venom  yielded  by  four  rattlesnakes: 

Length,  18  inches;  weight,  9  l/2  ounces;  capacity  of  gland,  11  drops. 

Length,  25  inches;  weight,  18  ounces;  capacity  of  gland,  19  drops. 

Length,  49  l/2  inches;  weight,  3  pounds  2  ounces;  capacity  of  gland 
29  drops . ’ 

Length,  8  1^2  feet;  ejected  1  1/2  drams  of  venom  at  single  bite. 

Thus  the  actual  amount  of  venom  injected  into  a  victim  depends  largely  on  the 
size  of  the  snake ,  the  length  of  tiuef  during  which  its  supply  has  been  accumu¬ 
lating,  the  depth  to  which  the  fang  is  thrust  into  the  flesh,  as  well  as  on 
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the  location  of  the  bite.  In  the  majority  of  cases  human  beings  recover 
without  any  treatment,  for  the  simple  reason  that  the  quantity  of  venom  in¬ 
jected  is  not  a  fatal  dose. 

Llitcheil  repeatedly  pointed  out  the  danger  of  secondary  bacterial 
infection  in  victims  surviving  the  primary  effects  of  snake  poisoning  and 
Wo  Ho  Welch,  in  189b,  discovered  that  rattlesnake  venom  causes  blood  to  loose 
its  bactericidal  power.  Normal  blood  serum  destroys  thousands  of  bacteria, 
while  venorai zed  serum  does  not  possess  this  power. 

Some  knowledge  of  the  action  of  crotaline  venoms  is  of  greatest  im¬ 
port  nee  to  American  physicians ,  since  99  per  cent  of  the  cases  of  snake  bite 
treated  in  the  United  States  are  caused  by  "Pit  Vipers." 

MORTALITY  RESULTING  FROM  SNAKE  BITE. 

The  average  mortality  from  bjrtes  of  the  American  venomous  snakes  is  a 
little  more  than  10  per  cent,  but  cMie  to  infrequency  of  bites,  fatalities  are 
extremely  rare-  Death  from  the  bite  of  the  Rattlesnake  is  an  event  of  so 
rare  occurrence  that  press  reports  of  it  appear  as  first  page  paragraphs  in 
nearly  every  State  in  the  Union.  One  factor  which  accounts  for  the  rarity 
of  accidents  of  this  nature  in  the  United  States  is  that  our  citizens  do  not 
habitually  go  around  bare-legged.  Another  explanation  for  the  scarcity  of 
accidents  is  that  Battlers  do  not  generally  inhabit  lands  suitable  for  culti¬ 
vation,  and,  therefore,  much  frequented  by  man.  The  tendency  of  a  Rattle¬ 
snake  to  rattle  whenever  distux bed  and  to  continue  the  rattling  as  long  as 
the  disturbing  influence  is  present  also  explains  why  victims  are  not  more 
numerous.  The  Timber  Rattler  has  been  known  to  keep  up  its  rattle  for  half 
an  hour  with.  a  few  intermittent  momentary  pauses.  The  fact  that  the  Water 
Hoccasin  lives  in  unfrequented  swamps »  and  that  the  Harlequin  Snake  is  of 
burrowing  habits  and  has  a  mouth  of  small  size,  accounts  for  the  infrequency 
of  bites  of  these  species. 

In  fatal  cases,  the  time  intervening  between  the  bite  and  death  varies 
in  different  species.  Gases  terminating  fatally  within  a  few  minutes  do  oc¬ 
cur,  though  fortunately  are  very  rare.  There  is  &  record  (Roberts)  that  a 
boy  seven  years  of  age  was  bitten  by  a  Rattlesnake  on  the  cheek  below  the  eye 
and  pitched  forward  dead  before  an; eye  witness  coulc!  reach  him.  A  little 
girl  three  years  old  who  was  bitten  on  the  forehead  by  a  large  rattlesnake 
died  within  10  minutes  (Blackwood) .  An  analysis  of  50  fatal  cases  resulting 
from  the  bites  of  American  venomous  snakes  showed  that  8  persons  died  in  less 
than  one  hour,  13  between  one  and  six  hours,  18  in  from  one  to  twenty- four 
hours,  a  died  on  the  second  day,  4  died  between  the  third  and  seventh  days, 

1  at  end  of  nine  days,  1  at  end  of  seventeen  days ,  and  1  lived  over  a  month- 
The  duration  of  illness  following  snake  bite  is  subject  to  the  widest  varia¬ 
tion,  though  in  the  majority  of  cases  recovery  from  the  constitutional  dis¬ 
turbances  is  complete  in  two  or  three  days,  and  in  many  cases  in  a  few  hours. 
Cases  in  which  illness  is  prolonged  are  septic  in  character  and  are  rarely, 
if  ever,  due  to  the  primary  action  of  the  venom.  The  most  important  com¬ 
plications  of  snake  bite  are  produced  by  the  absorption  of  putrefactive  sub¬ 
stances  (sepsis)  and  by  acute  alcoholism,  resulting  from  mistaken  treatment. 
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The  bites  of  Pigmy  Rattlers  and  Mas sassaugas  (Si strums) ,  are  practi¬ 
cally  never  fatal  to  adults,  except,  possibly  through  septic  combinations. 
These  rattlers  are  our  least  poisonous  snakes,  for  of  20  cases  on  record  none 
ended  fatally.  Of  408  persons  bi  tten  by  Rattlesnakes  (, CrotaL  us }  48  died;  on 
the  other  hand  of  8  persons  bitten  by  the  Harlequin  Snake  (Micruxus )  6  died. 

Of  S7  people  bitten  by  the  Copperhead  (Agkist.ro don  mokasen)  5  ended  fatally, 
while  9  persons  out  of  55  bitten  by  the  Cotton-mouth  Hater  Moccasin  (Ag- 
ki  strodon  pi  scivorus )  died.  T/hen  death  results  from  the  bite  of  the  Harlequin 
Snake  ( Mi  crur-us ) „  it  is  usually  between  18  and  24  hours  after  the  bite.  Symp¬ 
toms  of  drowsiness  and  general  depression  appear  within  an  hour  or  so,  and  if 
the  victrm  survives  three  or  four  days  the  danger  of  death  passes  away. 

it  is  known  that  bites  on  the  head  and  trunk  are  more  dangerous  than 
elsahere,  and  tir.t  bhe  mortality  rate  for  bites  on  the  upper  extremities  is 
practically  double  that  for  the  lover.  The  mortality  in  children  under  ten 
years  of'  age  bitten  by  our  venomous  snakes  is  at  least  double  that  of  adults. 
Dr.  P.  Y/illson  found  on  study  of  740  cases  of  bites  of  all  kinds  of  our 
poisonous  snakes  that  the  mortality  was  78  cases  or  10.5  per  cent. 

The  total  number  of  deaths  each  year  resulting  from  the  bites  of  our 
venomous  snakes  represents  a  very  low  mortality,  and  indicates  that  these 
snakes  are  not  so  dangerous  a  pest  as  has  often  been  assumed.  This  does  not 
mean  that  one  should  needlessly  take  chances  of  being  bitten  by  a  Rattlesnake, 
for  the  bite,  when  not  fatal,  is  followed  by  exceedingly  painful  symptoms  and 
often  impairment  of  the  part  bitten.  Young  Rattlesnakes  only  five  or  six 
inches  long  are  capable  of  injecting  poisonous  venom  in  quantities  sufficient 
to  require  treatment. 


SNAKES  COMMITTING-  SUICIDE. 

Rattlesnakes  are  susceptible  to  their  own  'poison  and  may  cause  death 
by  biting  themselves.  There  is  a  possibility,  however,  that  the  fang  in  such 
cases  may  have  punctured  the  spinal  nerve  or  some  vital  organ,  and  that  death, 
therefore  is  not  invariably  due  to  the  poison.  Snakes,  are  not  likely  to  bite 
themselves  except  when  severely  injured  or  infuriated  and  unable  to  wreak 
vengeance  on  their  tormentor, 

TREATMENT  FOR  BITES  OF  NORTH  AMERICAN  POISONOUS  SNAKES. 

There  can  be  no  doubt  that  the  chief  precaution  to  take  in  case  of 
snake  bite  is  to  prevent  systematic  absorption  of  a  fatal  dose  of  venom  from 
the  amount  contained  in  the  tissues  immediately  surrounding  the  wound.  To 
accomplish  this  action  must  be  prompt.  Place  a  ligature  afbove  the  knee  or 
elbow  if  the  wound  is  below  this  joint,  and  above  the  wound  if  on  the  upper 
arm  or  leg.  This  will  delay  absorption  of  venom,  but  the  ligature  must  be 
loosened  for  a  short  time  every  thirty  minutes  to  prevent  gangrenous  mortifica¬ 
tion. 

Another  means  of  minimizing  absorption  of  the  venom  is  by  local  in¬ 
cision  of  the  area  immediately  surrounding  the  puncture  of  each  fang. 
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Shis  cutting  roust  be  free  in  all  directions,  and  especially  so  in  the  direc¬ 
tion  of  the  blood  return  to  the  heart.  After  the  punctures  have  been  opened 
and  the  blood  has  flowed  freely,  the  wound  should  be  carefully  washed  with 
a  strong  solution  of  potassium  permanganate.  Another  method  equally  success¬ 
ful  is  to  inject  an  aqueous  solution  of  permanganate  of  potash  with  a  hypo¬ 
dermic  syringe  into  the  puncture  of  each  fang  and  then  open  the  punctures 
with  a  knife  as  directed  above.  Permanganate  of  potash  will  neutralize  about 
its  own  weight  of  venom  and  is  effective  against  every  class  of  snake  venom. 
The  leaves  and  stems  of  the  vine  Mikania  guacho  have  been  advocated  as  an 
antidote  for  the  recurrent  symptoms  which  are  after  effects  of  bite  of  the 
Harlequin  Snake. 


Local  treatment  is  of  greatest  importance,  and  in  addition  the  patient 
should  be  kept  warm  end  as  quiet  as  possible.  Mechanical  means  also  should 
be  employed,  such  as  bandaging,  abdominal  compression,  and  posture  to  keep 
up  blood  pressure  and  circulation  in  the  vital  centers. 

The  list  of  remedies  which  have  been  used  in  cases  of  snake  bite,  in¬ 
cludes  almost  everything  conceivable,  from  local  applications  of  cloths  satur¬ 
ated  with  urine  to  poultices  made  oy  splitting  open  living  chickens.  In  the 
past,  alcohol,  in  the  forms  of  wine,  whiskey,  and.  brandy j  has  been  freely  ad¬ 
ministered,  although  there  has  been  no  foundation  for  its  use  except  popular 
belief.  Certain  investigators  demonstrated  that  the  absorbed  venom  is  elimi¬ 
nated  in  part  by  the  stomach,  and  it  was  thought  therefore  that  the  venom 
could  be  precipitated  by  the  alcohol  before  its  reabsorption.  Recent  experi¬ 
ments  have  shown  that  alcohol  precipitates  venom  bitt  does  not  impair  its 
toxic  properties.  By  increasing  the  blood  pressure,  and  in  large  doses  in¬ 
tensifying  coma,  alcohol  has  a  distinctly  injurious  influence  on  the  victims 
of  poisonous  snakes. 

The  use  of  strychnine  and  caffein  also  should  be  avoided  because  of 
danger  of  increasing  hemorrhage  through  the  rise  of  blood  pressure.  In  acute 
cases,  when  the  venom  has  been  injected  directly  into  a  blood  vessel,  the 
chances  of  recovery  are  slight.  In  such  cases,  and  as  a  last  resort,  in¬ 
travenous  injections  of  strychnine  may  be  employed  to  stimulate  the  nervous 
centers  as  speedily  as  possible.  The  injection  of  ammonia  xs  useless  and  is 
often  followed  by  serious  complications. 

Correspondence  with  firms  manufacturing  serums  and  allied  preparations 
regarding  the  use  of  anti-venins  indicates  that  these  firms  regard  this  treat¬ 
ment  as  impracticable  in  the  United  States  and  that  such  serums  are  not  manu¬ 
factured  for  general  sale.  The  Rockefeller  Institute  for  Medical  Research 
has  carried  on  experiments  with  anti-venins  and  in  the  past  has  prepared 
small  quantities  of  serum  for  use  in  emergencies.  To  counteract  or  neutralize 
the  poisonous  effects  of  the  bite  of  a  venomous  snake,  it  has  been  reported 
that  it  requires  the  intravenous  injection  of  from  10  to  20  times  as  much 
antivenin  as  the  quantity  of  venom  injected  by  the  snake.  However,  the  fact 
that  there  are  three  types  of  poisonous  snakes  in  the  United  States  necessi¬ 
tating  three  distinct  anti-venins,  and  that  under  the  circumstances  the  calls 
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for  any  one  kind  are  so  infrequent,  explains  why  "biological  manufacturing 
laboratories  in  the  United  States  do  not  produce  anti-venins.  Thus  our  in¬ 
quiries  shov/  that  nc  anti-venin  is  being  prepared  in  the  United  States  which 
can  be  obtained  immediately  from  wholesale  or  retail  drug  stores  or  from  bio¬ 
logical  laboratories « 

BATTLES  . 

According  to  popular  superstition  a  Rattlesnake  acquires  a  new  ring 
on  the  rattle  each  year,  and  hence  the  number  of  rings  composing  the  rattle 
was  supposed  to  indicate  the  age  of  tne  reptile.  This  notion  is  wholly  in¬ 
correct,  for  the  Rattlesnake  adds  from  two  to  four  rings  each  year,  usually 
three.  Under  normal  conditions  one  ring  is  added  each  time  the  snake  sheds 
its  skin.  The  young  Rattler  is  provided  with  a  single  button  at  birth,  and 
within  a  few  days  it  sheds  its  skin  and  commences  feeding;  in  about  two 
months  it  sheds  its  skin  for  the  second  time  and  then  the.  first  ring  of  the 
rattle  is  uncovered  or  added.  'This  has  been  growing  under  the  old  skin,  and 
its  presence  was  apparent  in  the  swollen  appearance  of  the  tail  at  the  base 
of  the  original  button.  The  last  seven  or  eight  vertebrae  fuse  together  short¬ 
ly  after  birth  and  form  a  composite  bone  known  as  the  "shaker,"  and  it  is 
around  this  bone  that  each  cap  or  ring  of  the  rattle  forms. 

All  of  our  snakes  have  the  habit  of  shedding  their  skin  one  or  more 
times  during  the  year.  The  shed  skin  usually  comes  off  entire,  so  that  from 
head  to  tail  it  forms  but  a  si2igle  piece  of  a  very  thin  transparent  material 
and  is  generally  turned  inside  out.  That  part  of  the  skin  which  covers  the 
cap  on  the  tail  can  not  be  shed  on  account  of  its  peculiar  shape.  At  the 
time  the  skin  is  shed,  however,  it  is  loosened  and  dislodged  from  its  place 
and  moves  backward  to  become  an  additional  ring  0*11  the  rattle.  Thus  the 
rattle  of  the  Rattlesnake  is  simply  a  series  of  shed  caps  or  rings  which  are 
held  together  mechanically  and  loosely  because  of  their  shape.  The  rattle 
seldom  numbers  more  than  ten  rings  because  the  vibration  at  the  tip  is  so 
great  that  the  terminal  rings  are  soon  v/orn  do\/n  or  broken  off. 

It  has  often  been  asserted  that  nature  equipped  the  Rattlesnake  with 
this  rattle  to  warn  enemies  away  from  its  death-dealing  fangs.  A  more  reason¬ 
able  explanation  seems  to  be  that  the  rattle  is  usec^  as  a  call  during  the 
breeding  season,  and  several  naturalists  have  born  witness  to  this  interpre¬ 
tation.  The  idea  that  the  Rattlesnake  can  not  rattle  when  its  rattles  are 
wet  from  swimming,  or  being  in  wet  grass  or  rain  storms,  is  incorrect. 

YOUNG. 

In  early  fall  the  female  Rattlesnake  brings  forth  from  six  to  nine 
young  of  about  five  inches  in  length,  the  egg3  having  been  retained  in  the 
mother's  body  until  hatched.  The  young  display  all  the  traits  of  t&e  adults, 
and  will  try  to  rattle  and  bite  as  soon  as  they  born. 
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The  Copperhead,  and.  the  Water  Moccasin  arc  known  to  give  birth  to  young 
during  the  month  of  July,  and  a  litter  averages  from  seven  to  nine. 

Unlike  the  "Pit  Vipers,"  the  Harlequin  Snake  is  oviparous  and  deposits 
its  eggs  late  in  May  or  early  in  June  in  decaying  bark  or  damp  soil.  As  many 
as  seven  eggs  have  been  found  together. 

SHAKES  SWALLOWING  YOUNG. 


It  is  a  matter  of  popular  belief  that,  in  time  of  danger,  the  mother 
snake  v/ill  swallow  her  young  and  allow  them  to  emerge  from  her  mouth  after 
the  danger  is  past.  Several  reliable  witnesses  have  asserted  that  they  have 
observed  snakes  to  swallow  young,  and  competent  authorities  have  held  that  it 
would  be  possible  for  the  young  to  live  in  the  throat  for  a  short  period.  So 
far  as  known,  however,  no  one  has  gone  on  record  with  observations  that  the 
young  have  emerged  again  fiom  the  mother’s  mouth  after  they  vie  re  swallowed. 


DESTRUCTION  0?  SNAKES. 

As  their  food  consists  of  living  prey,  snakes  can  not  be  killed  by 
poisoned  baits.  The  only  method  thus  far  devised  seems  to  be  to  kill  them  by 
clubbing  or  shooting.  Luring  the  winter  months  most  of  our  snakes  are  in  a 
torpid  condition.  Late  in  the  sprixig,  however,  and  after  the  ground  has  be¬ 
come  warmed  up.  Rattlesnakes  and  Copperheads  make  their  appearance.  In  spring 
the  colony  for  an  entire  neighborhood  can  be  destroyed  if  the  rocky  ledge  be¬ 
neath  which  they  have  wintered  or  other  hibernating  retreat  is  located.  Here 
in  the  early  days  of  March  and  April  they  lie  in  the  sun  and  are  so  sluggish 
that  they  may  be  easily  dispatched  with  a  club.  Later  on  in  the  spring  they 
spread  out  to  the  fields  and  the  hillsides  in  search  of  mice,  small  birds, 
and  other  prey.  Where  conditions  are  favorable  for  the  running  of  hogs  these 
animals,  may  be  employed;  this  method  has  been  reported  by  a  number  of  observers 
as  satisfactory  in  reducing  the  numbers  of  snakes.  Water  Moccasins  are  so 
abundant  in  the  swamp  lands  of  our  Southern  and  Gulf  States  that  control 
measures  are  practically  impossible.  They  are  not  so  plentiful  in  the  culti¬ 
vated  sections,  and  should  'be  destroyed  whenever  encountered.  Because  of 
their  burrowing  habits.  Harlequin  Snakes  are  not  often  observed;  they  are  ap¬ 
parently  quite  rare  in  most  sections  of  the  South  and  are  most  frequently  met 
at  the  time  sweet  potatoes  are  dug.  Poisonous  snakes  are  not  without  their 
own  enemies.  The  Blacksnake ' (Coluber  constrictor)  and  the  Common  Kingsnake 
(Lamproneltis  gotulus)  are  able  to  kill..  Rattlesnakes ,  and  also  the  latter  are 
known  to  eat  them.  The  stomachs  of  several  related  forms  of  Kingsnake s  have 
been  found  to  contain  remains  of  poisonous  snakes.  It  has  been  reported  that 
skunks  occasionally  kill  Rattlers. 


POOD  HABITS. 

Examination  of  all  accessible  accounts  indicates  that  Rattlesnakes 
feed  on  any  sort  of  smaller  vertebrates  which  may  come  within  their  reach. 
The  following  items  have  been  found  upon  examination  of  stomachs:  Ground 
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squirrels,  chipmunks ,  pocket  gophers,  young  prairie  dogs,  kangaroo  rats,  deer 
mice,  meadow  ’nice,  and  cottontail  rabbits;  various  small  lizards  such  as  Uta, 
Cnemi do chorus „  and  Gerrhonotus.  frogs  and  toads;  and  occasionally  birds  as 
large  as  quail , 

The  food  habits  of  the  Copperhead  and  Cotton-mouth  Water  Moccasin, 
judging  from  published  accounts,  are  essentially  like  those  of  the  Rattlesnake, 
except  that  more  aquatic  vertebrates  are  available  for  the  Water  Moccasin* 

The  Harlequin  Snake  does  most  of  its  feeding  at  night,  capturing  young  snakes 
and  lizards,  particularly  skinks  (Flestiodon) . 
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INTRODUCTION. 

Snakes  are  easily  confused  with  one  another,  and  the  question  as  to 
whether  a  certain  one  is  poisonous  or  harmless  arises  again  and  again.  Poison¬ 
ous  snakes  are  provided  with  a  specific  venomous  fluid  and  an  apparatus  es¬ 
pecially  adapted  for  the  introduction  of  this  poison  into  their  victims.  As 
it  is  usual  to  regard  all  snakes  as  venomous,  the  burden  of  proof  is  upon 
those  believing  in  their  innocence .  So  many  wonderful  stories  concerning 
snakes  have  been  current  from  time  to  time  that  the  public  in  turn  becomes 
skeptical  about  everything  concerning  snakes  or  firmly  believes  in  traditional 
accounts  which  usually  are  highly  erroneous.  Making  allowance  for  misinter¬ 
pretation  of  certain  natural  habits  of  reptiles,  the  grain  of  truth  may  be 
perceived  in  these  traditions  in  spite  of  the  exaggeration  which  ordinarily 
accompanies  a  good  snake  story. 

The  Elapidae,  or  Harlequin  Snakes,  occur  from  South  Carolina  and  Ari¬ 
zona  to  South  America  (genus  Mi  crurus ) ,  and  are  frequently  confused  with  the 
nonvenomcus  Scarlet  Snake  (Cemophora  coccinea)  and  the  Scarlet  King snake 
(Lamprope ltis  e lap so  ides) .  The  former  differs  from  the  Harlequin  Snake  (and 
also  from  the  Scarlet  Xingsnake,  which  it  resembles  very  closely)  in  having 
the  ventral  surface  yellowish  white ;  the  latter  differs  f:om  the  Harlequin  in 
having  the  black  cross  bands  less  than  half  the  width  of  the  crimson. 

The  Crotalidae,  or  ”Pit  Vipers,”  occur  throughout  Temperate  and  Trop¬ 
ical  America  and  include  a  number  of  venomous  species  which,  are  familiarly 
known  by  the  following  names:  Rattlesnakes  ( Greta  Ins  spp.),  the  Massasauga 
( Si  strums  sp.),  Co  t  ton  -mouth  Wa  ter  Moccasin  (Agkistrodon  piscivorus),  and 
Copperhead  (Agkistrodon  moist  sen) .  No  true  vipers  are  found  on  the  American 
continents.  Hie  well-known  Rattlesnakes,  of  which  there  are  a  number  of 
species,  are  the  most  specialised  of  all  the  venomous  snakes.  The  rattle¬ 
snake  race  has  been  extraordinarily  adaptable,  as  its  members  have  come  to 
occupy  the  most  diverse  conditions  of  environment,  including  extremes  of  both 
humidity  and  aridity. 

One  of  the  Rattlesnakes  is  known  as  the  Water  Rattler  (Cro talus  ada- 
manteus ) ,  because  it  is  partial  to  the  neighborhood  of  water  and  is  said  to 
be  a  good  swimmer;  yet  others,  the  Pallid  Rattler  (Cro talus  mit.chelli  ),  for 
example,  live  in  typical  deserts.  The  Prairie  Rattler  (Cro tains  cork' luentus J 
occurs  over  the  dryish  areas  of  the  Great  Plains,  while  a  re  la.  ted  form, 

Cro talus  horridus,  is  limited  to  the  timbered  areas  of  the  eastern  parts  of 
the  United  States.  It  is  certain  that  Rattlesnakes  do  not  habitually  climb 
trees,  because  they  are  poorly  adapted  to  such  an  accomplishment,  yet  there 
is  unquestionable  proof  that  they  do  so  occasionally.  It  requires  little 
more  agility  to  climb  a  rough-barked  slanting  tree  chan  the  face  of  a  reeky 
ledge . 
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The  Pigmy  Rattler  and  the  lias sasauga  (Sistrurus) ,  are  diminutive  forms  of 
true  Rattlesnakes  ( Pro talus ) ,  attaining  a  length  of  nearly  three  feet  and  a  thick¬ 
ness  of  less  than  one  inch;  their  range  is  chiefly  east  of  the  Rocky  Mountains, 
except  for  Arizona,  and  they  are  characteristically  forms  of  the  prairies  and 
their  swamps  and  marshes.  The  Cotton-mouth  Water  Moccasin  frequents  the  low 
lands  along  southern  rivers  and  the  adjoining  swamps  into  which  the  rivers  over¬ 
flow  during  high  water;  in  its  native  haunts  the  Cotton-mouth  is  irritable  and 
pugnacious,  and  when  surprised  throws  its  head  back,  and  opens  its  mouth  disclos-, 
ing  the  white  lining.  In  the  Northern  States  the  Copperhead  is  partial  to 
rocky  places  in  the  vicinity  of  timber,  marshes,  or  abandonee  stone  quarries; 
in  the  South  it  frequents  higher  and  drier  ground  than  around  the  marshes;  un¬ 
less  cornered,  this  snake  usually  attempts  to  escape  unseen. 

Key  to  the  Poisonous  Snakes  of  the  United  States. 

Smaller  snakes,  characterized  by  brilliant  colors;  markings  consisting  of  broad 
alt  e mating  rings  of  crimson  and  black,  separated  from  each  other  by  narrower 
yellow  rings;  black  bands  as  broad  as  the  crimson;  a  pair  of  short,  erect  per¬ 
forated  fangs  in  front  of  upper  jaw,  . .  * -.Coral,  or  Harlequin,  Snakes  -  ELAPIDAE 

Head  with  yellow  band  across  center  and  behind  this  a  black  ring;  yellow- 
body  rings  very  narrow.  South  Carolina  to  Central  America, 

Harlequin  Snake  -Micrurus  fuivius. 

Head  black  over  greater  portion;  yellow  band  on  back  of  head  and  behind 
this  a  red  ring;  yellow  body  rings  broader.  Southern  New  Mexico,  Arizona, 
and  Northern  Mexico . Sonoran  Coral  Snake  -  Micrurus  euryxanthus. 

Larger  snakes,  characterized  by  duller  colors;  markings  not  forming  regular  alter¬ 
nating  bands  but  consisting  of  blotches,  diamonds,  or  incomplete  bands;  a  pair 
of  long  fangs  folding  back  against  roof  of  mouth  when  jaws  are  closed;  deep  pit 
on  face  between  nostril  and  eye;  scales  on  upperparts  keeled;  pupils  elliptical 
in  shape,  vertical  in  position . . . ."pit.  Vipers"  -  CROTALIDAE • 

Tail  without  rattle,  ending  in  a  point . . . Agkistrodon. 

Color  pattern  distinct;  ground  color  pale  brown  (grading  into 
pale  green  on  tail  in  Texas);  blotches,  or  cross  bands,  reddish 
brown.  Massachusetts  to  Florida,  westward  to  Illinois  and  Texas, 
Copperhead,  Highland  Moccasin,  or  Chunkhead  -  Agkistrodon  mokasen. 

Color  pattern  obscure;  ground  color  light  to  dark  brown;  cross 
bands  darker,  often  indistinct  and  bordered  with  yellow  spots; 
some  of  ventral  scales  on  tail  undivided.  Virginia  to  Florida 
and  Gulf  States, 

Cotton-mouth  Water  Moccasin  -  Agkistrodon  piscivorus 
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Tail  with  rattle. 


Si  s trams  and  Crotalus . 


A  single  large  scale  on  top  of '  head  between  supraocular  scales 
(those  over  eyes ) . « . « Sis  trurus . 

Size  snail;  ground  color  grayish;  large  black  blotches  on 
back  smaller  series  on  sides.  North  Carolina  to  Florida, 
vies  Ward  to  Oklahoma,  Arkansas,  and  Texas. .  .Ground  Rattler  ,-oi 

Pign$;  Rattlesnake  -  Sis  trurus  miliaiius. 


Size  medium;  ground  color  brownish;  large  black  blotches  on 
back  in  close  formation.-  Western  New  York  to  Ontario  and 
Michigan,  southward  to  northeastern  Mexico, 

Massasauga  -  Si strurus  catenatus  catenatus » 
and  Si strurus  catenatus  edwardsii . 


Many  small  scales  on  top  of  head  betv/een  supraocular  scales  (those 
over  eyes) .........  ............................. . + « .Crotalus. 

The  genus  Crotalus  has  13  species  in  the  United  States,  but  the  character¬ 
istics  distinguishing  these  Rattlesnakes  are  too  technical  for  presentation  here. 
Their  scientific  and  vernacular  names  and  statements  of  their  ranges  follow: 

Crotalus  adamant eus  -  Id  amend- back  Rattler. 

Southern  South  Carolina  to  Florida,  westward  to  Louisiana,  and  Arkansas. 
Crotalus  atrox  -  Western  Diamond-back  Rattler. 

Texas  and  Northern  Mexico  to  ^jrizona,  also  Lower  California. 

Crotalus  cerastes  -  Horned  Rattlesnake,  or  Sidewinder. 

Southern  California,  southern  Nevada,  Arizona,  and  southwestern  Utah. 
Crotalus  confluentus  -  prairie  Rattler. 

Great  Plains  from  southern  Canada  to  Texas. 

Crotalus  exsul  -  Red  Rattlesnake. 

Southwestern  California  and  Lower  California. 

Crotalus  horridus  -  Timber  Rattler. 

Maine  to  Georgia,  westward  to  Great  Plains. 

Crotalus  le  nidus  -  Green  Rattlesnake. 

Border  region  of  Texas,  New  Mexico,  Arizona  and  adjacent  Mexico. 

Crotalus  mi tchellij  -  Pallid,  or  Bleached,  Battler. 

Arizona,  Colorado  Desert  to  southern  Lower  California. 

Crotalus  molossus  -  Dog- faced  Rattler. 

Southern  Texas  to  southern  Arizona,  also  northern  Mexico. 

Crotalus  o re g onus  -  Pacific  Rattler. 

British  Columbia  to  southern  California,  western  Idaho,  and  Nevada, 
Crotalus  pricei  -  Rattler. 

Southern  Arizona  and  adjacent. region  in  Mexico. 

Crotalus  tigris  -  Tiger  rattler. 

Southern  Arizona,  southern  Nevada,  and  southern  Nevada, 

Crotalus  villardi  -  Rattler. 

Santa  Rita  Mountain  region  Arizona,  and  northern  Mexico. 
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POISON  APPARATUS  OP  VENOMOUS  SNAKES, 

:  The  fluid,  or  venom,  is  injected  into  the  snake ’ s  victim  by  means  of 
specialized  teeth  on  the  premamillary  bone  of  the  upper  .jaw,  which  differ 
from  normal  reptilian  teeth  by  having  a  groove,  or  canal,  from  base  to  apex. 
These  venom  fangs  are  large  and  readily  observed.  The  canals  of  the  fangs 
•arer-fed  vdtli  fluid  from  poison  glands  by  means  of  excretory  ducts  which  con¬ 
nect  ■  1th  the  latter.  Venom  does  not  flow  freely  except  when  the  snake  is 
actually  striking;'' for-' -the  en&jof  the  duct,-  which  is  not  in  contact  with  the 
base  of  the  fang,  is  normally  compressed  by  a  sheath,  or  fold  of  the  mucous 
membrane,  A  Rattlesnake  may  open  its  mouth  to  fullestmextent  and  may  or  may 
not  erect  the  fangs.  The  snake  apparently  has  perfect  control  over  its  fangs, 
raising  or  depressing  them  at  will.  Introduction  of  venom  is  accomplished 
by  the  Combined  action  of  several  muscles,  which  open  the  mouth,  erect  the 
fangs,  and  compress  the. poison  glands,  thus  forcing  the  venomous  fluid  through 
the • connecting  duct  into  and  through  the  fangs  in  the  brief  space  of  time  in 
which  the  snake  strikes  its  victim. 

At  the  end  of  s  stroke,  the  fangs  of  a  poisonous  snake  are  quickly 
withdrawn  from  the  flesh  for  the  whole  action  is  the  work  of  an  instant.  Un¬ 
less  the  snake  strikes  again,  the  mouth  closes  as  the  fangs  fold  back,  mechani¬ 
cal  compression  constricts  the  excretory  duct,  and  pressure  is  relieved  from 
the  poison  glands  by  relaxation  of  the  enveloping  muscles,  A  poisonous  snake 
often  miscalculates  the  distance  of  the  object  at  which  it  is  striking.  In 
case  the  .object  is  too  close,  the  fangs  are  not  fully  erect,  when  the  snake 
strikes  and  hence  do  not  penetrate.  Conversely,  if  the  thing  struck  at  is 
beyond  reach,  the  whole  stroke  may  be  completed  without  touching  the  object 
of  attack.  In  this  case  it  may  happen  that  the  venom  is  projected  several  feet, 
which  has  given  rise  to  repeated  accounts  of  spitting  by  poisonous  snakes,'  . 

In  human  beings  the  bite  of  a  venomous  snake  is  usually  followed  by 
painful  symptoms  and  occasionally  by  death.  Other  animals  are  affected  in 
various  ways.  Among  them  the  hog  is  reported  to  be  immune  from  the  bite  of 
venomous  snakes,  possibly  due  to  its  thick  skin  and- protecting  layer  of  fat. 

POISON  FANGS. 

Though  the  fangs  of  our  venomous  snakes  are  shed  frequently  it  can  not 
be  said  that  they  are  shed  periodically.  On  each  side  of  the  upper  jaw;  there 
is  a  hollo"./  or  grooved  poison  fang  firmly  ankylosed  to  the  premaxillary  bone. 
This  pair  of  'functional,  fangs  is  supplemented  by  several  pairs  of  smaller 
teeth  growing  loosely  in  the  flesh  and  buried  in  the  soft  sheath  of  the  gum. 
when  from- any  cause  one  .of  the  large  fangs  is  broken  off,  the  reserve  fang 
nearest  to  it  moves  over  in  its  place,  grows  fast  to  the  premaxillary  bone, 
and  becomes  the  functional  £joison  fang.  In  case  of  accident  to  either  of  the 
fangs  in  use  there  is  always  a  reserve  fang  ready  to  replace  it. 

LENGTH  OF  STROKE. 

The  idea  that  a  venomous  snake  Gan  strike  its  full  length  of  even  a 
greater  distance  is  another  popular  but  erroneous  belief,  when  a. snake  strikes 
from  Its  usxial  S- shaped  curved  position,  the  anterior  half  of  the  body  which 
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is  thrown  forward  must  he  free  from  coil.  In  striking  the  snake  simply 
straightens  out  the  S-shaped  curves.  It  does  net  have  to  he  in  this  position 
to  strike,  for  observation  has  shown  that  when  irritated  most  of  our  poisonous 
snakes  can  strike  from  almost  any  position  for  short  distances.  The  greatest 
length  of  stroke  is  about  three-fourths  the  length  of  the  snake. 

VENOMS  OF  POISONOUS  SHAKES. 

Venom  is  a-  secretion  of  a  gland  which  resembles  in  its  development  the 
parotid  (a  salivary)  gland  in  mammals,  and  is  composed  of  from  50  to  ~{0  per 
cent  of  proteins;  the  chief  remaining  components  are  water  and  carbohydrates, 
with  occasional  admixtures  of  abraded  epithelial  cells,  or  saprophytic  micro¬ 
organisms.  while  salts  such  as  chlorides,  phosphates  of  calcium,  magnesium, 
and  ammonium  occur  in  small  quantities.  Ihe  reaction  of  venom  to  litmus  is 
usually  acid,  in  some  cases  neutral.  The  venoms  of  tlx  e  different  species  of 
poisonous  snakes  differ  to  a  greater  or  lesser  degree,  though  all  venoms  are 
multiple  in  nature,  that  is,  they  contain  several  toxins  which  act  independent¬ 
ly  of  each  other «  Warm-blooded  animals  are  usually  more  susceptible  to  venom 
than  cold-blooded.  Dried  venom  retains  its  original  toxic  properties  in  un¬ 
altered  strength  and  quality  for  an  indefinite  period.  Dr.  S.  Weir  Mitchell 
found  that  venom  kept  dry  for  23  years  was  unaltered  in  these  respects.  In  a 
fresh  state  the  venom  of  a  snake  is  a  somewhat  viscid  fluid  of  a  yellowish 
color.  The  specific  gravity  of  the  venom  of  our  poisonous  snakes,  according 
to  Mitchell,  is  as  follows:  Crotalus  horridus,  l.Op'h;  C.  atrox,  1.077;  C. 
adamant eus ,  l,0ol;  Agkf strodon  pisedvorus ,  .  1.032. 

The  effect  of  venom  on  the  victim  is  due  to  the  complicated  action  of 
several  toxic  elements,  of  which  neurotoxins  and  hemorrhagins  (explained  below) 
are  the  most  important.  Neurotoxins  have  a  destructive  action  upon  the  ner¬ 
vous  system,  and  play  the  most  important  part  in  producing  the  death  of  a  vic¬ 
tim  cf  venom  poisoning.  They  are  present  in  relatively  large  proportions,  and 
are  the  chief  death-dealing  factors  in  the  venom  of  the  Harlequin  Snake  (Mi - 
crurus)  one  of  the  smaller  poisonous  snakes  of  the  family  Eiapidae.  Rattle¬ 
snakes  (Crotalus  and  Si  strums)  and  Moccasins  (-Agkistrodon)  of  the  family 
Crotalidae  produce  neurotoxin  in  comparatively  small  quantities.  The  venom  of 
the  Cotton-mouth  Water  Moccasin  contains  more  neurotoxin  than  that  of  the 
Rattlesnake,  and  consequently  its  paralytic  effects  on  the  respiratory  center 
and  motor  nerves  ia  tstronger.  This  toxin  not  only  breaks  down  the  nuclei  of 
the  ganglion  (nerve  center)  cells  but  produces  granular  disintegration  of  the 
sheath  (myelin)  and  fragmentation  of  the  conducting  portions  (axis  cylinder) 
of  the  nerve  fibers.  These  neurotixins  offer  a  high  resistance  to  heat  and 
retain  their  toxic  properties  after  prolonged  treatment  with  alcohol. 

The  hemorrhagins  constitute  the  chief  toxic  constituents  of  Rattlesnake 
venom  ahd  have  3.  solvent  action  on  the  endothelial  cells  composing'  the  walls  of 
the  blood  and  lymph  vessels,  particularly  the  smallest  of  them  known  as  capil¬ 
laries.  One  of  the  most  alarming  symptoms  ensuing  from  the  bite  of  a  "Pit 
Viper"  is  the  enormous  swelling  and  extravasation  of  blood  around  the  wound. 

The  blood  escapes  from  the  blood  vessels  through  holes  in  the  walls,  for  the 
walls  of  the  vessels  are  really  dissolved  away  in  places.  '  Red  blood  cells  as 
v/ell  as  white  escape  upon  dissolution  of  the  walls  of  the  blood  vessels. 
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The  vonoms  of  different  species  of  snakes  dissolve  the  red  blood 
cells  also  in  a  similar  fashion.  This  cell-dissolving  substance  which  has 
a  peculiarly  destructive  effect  on  red  blood  cells  is  called  hemolysin.  In 
dogs  inoculated  with  venom  the  hemoglobin  contained  in  the  red  blood  cells 
readily  crystalizes.  It  has  been  found  in  animals  dying  from  suppression  of 
urine  after  being  bitten  that  the  tubules  of  the  kidneys  are  often  completely 
blocked  with  hemoglobin  crystals.  The  activities  of  the  white  blood  cells 
(leudcdytes)  also  are  suspended  by  the  action  of  the  venom.  Moreover,  it 
has  been  found  that  venom  contains  elements  which  are  agglutinating  as  well 
as  dissolving  for  the  white  cells,  and  that  these  are  distinct  from  those  which 
affect  the  red  blood  cells. 

Biochemical  studies  have  shown  that  snake  venom  possesses  four  dis¬ 
tinct  classes  of  ferment-like  substances  apart  from  the  cell  dissolvers 
(cytolysins) ,  and  these  are  the  fibrin  ferment,  and  the  proteolytic,  diastatic, 
and  lipolytic  enzymes.  One  of  the  most  remarkable  features  resulting  from  the 
bite  of  either  the  Battle snake  or  the  Moccasin  is  the  loss  or  the  reduction 
of  capacity  of  the  blood  for  coagulation;  it  has  been  found  that  venom  con¬ 
tains  a  powerful  ferment  which  attacks  the  fibrin  (the  coagulating  element) 
of  the  blood.  The  proteolytic  enzyme  of  snake  venom  results  in  the  softening 
of  the  muscles;  the  diastatic  enzyme  activates  the  inactive  pancreatic  juice, 
enabling  it  energetically  to  attack  albuminoids;  the  fourth  enzyme  has  a 
feeble  lipolytic  (fat  dissolving)  action  in  the  splitting  of  lecithin  and  in 
fatty  degeneration  in  the  liver. 

The  quantity  of  venom  yielded  at  one  time  by  our  venomous  snakes  in¬ 
creases,  in  general,,  in  proportion  to  the  size  of  the  snake.  The  following 
table  gives  the  dry  weight  of  a  single  extractable  dose  from  both  glands,  pre¬ 
sumably  about  the  same  quantity  ejected  by  the  snakes  at  one  attack: 

Grotalus  confluentus  (Calmette) . .  0,105  gram  dried. 

Crotalus  adamanteus  (Flexner  and  Noguchi) .  0.179  to  O.3O9  gram  dried. 

Agkisbrodon  pi  sclvorua :  (Flexner  and  Noguchi) .  .0.125  to  0.18  gram  dried. 

Agkistrodon  mokasen  (Flexner  and  Noguchi) .  0.03  to  0.06  gram  dried. 

Flexner  and  Noguchi  found  the  solid  portion  of  venom  (Crotalus  and 
Agkistrodon)  to  range  from  50  to  70  per  cent  of  the  total  weight.  Since  one 
avoirdupois  ounce  equals  28.35  grams,  the  maximum  dose  of  venom,  according  to 
the  foregoing  table,  would  be  less  than  l/70  of  an  ounce. 

Furthermore,  Mitchell  published  the  following  observations  on  the 
quantity  of  venom  yielded  by  four  rattlesnakes:  .  . 

Length,  18  inches:  weight,  9  1 /2  ounces;  capacity  of  gland,  11  drops. 

Length,  25  inches;  weight,  18  ounces;  capacity  of  gland,  19  drops- 

Length,  49  l/2  inches;  weight,  3  pounds  2  ounces;  capacity  of  gland 
29  drops. 

Length,  8  l/2  feet;  ejected  1  l/2  drams  of  venom  at  single  bite. 

Thus  the  actual  amount  of  venom  injected-  into  a  victim  depends  largely  on  the 
size  of  the  snake,  the  length  of  time  during  which  its  supply  has  been  accumu¬ 
lating,  the  depth  to  which  the  fang  is  thrust  into  the  flesh,  as  well  as  on 


the  location  of  the  bite.  In  the  majority  of  cases  human  beings  recover 
'Without  any  treatment,  for  the  simple  reason  that  the  quantity  of  venom  in¬ 
jected  is  not  a  fatal  dose. 

Mitchell  repeatedly  pointed  out  the  danger  of  secondary  bacterial 
infection  in  victims  surviving  the  primary  effects  of  snake  poisoning  end 
\7.  H.  welch,  in  1893,  discovered  that  rattlesnake  venom  causes  blood  to  loose 
its  bactericidal  power.  Normal  blood  .serum, destroys  thousands  of  bacteria, 
virile  vencmized  serum  does  not  possess  this  power. 

Some  knowle.  ge  of  the  action  of  crocaline  venoms  is  of  greatest  im¬ 
port  ..nee  to  American  physicians,  since  99  per  cent  of  the  cases  of  snake  bite 
treated  in  the  United  States  are  caused  by  "Pit  Vipers." 

MORTALITY  RESULTING  FROM  SNARE  BITE. 

The  average  mortality  from  fc'^jbes  of  the  American  venomous  snakes  is  a 
little  more  than  10  per  cent,  but  dhe  to  in free  uency  of  bites,  fatalities  are 
extremely  rare.  .Death  from  the  bite  'or  the  Rattlesnake  is  an  event  of  so 
rare  occurrence  thu..t  prpss  reports  of  it  appear  as  first  page  paragraphs  in 
nearly  every  State  in  the  Union.  One  factor  which  accounts  for  the  rarity 
of  accidents  of  this  nature  in  the  United  States  is  that  our  citizens  do  not 
habitually  go  around  bare-legged.  Another  explanation  for  the  scarcity  of 
accidents  is  that  .Rattlers  do  not.  generally  inhabit  lands  suitable  for  culti¬ 
vation,  and,  therefore,  much  frequented  by  man.  The  tendency  of  a  Rattle¬ 
snake  to  rattle  whenever  disturbed  and  to  continue  the  rattling  as  long  as 
the  disturbing  influence  is  present  also  explains  why  victims  are  not  mo 2 e 
numerous.  The  Timber  Fattier  has  been  known  to  keep  up  its  rattle  for  half 
an  hour  with  a  few  intermittent  momentary  pauses.  The  fact  that  the  Water 
Moccasin  lives  in  unfrequented  sv/amps »  and  that  the  Harlequin  Snake  is  of 
burrowing  habits  and  has  a  mouth  of  small  size,  accounts  for  the  infrequency 
of  bites  of  these  species. 

In  fatal  cases,  the  time  intervening  between  the  bite  and  death  varies 
in  different  species.  Gases  terminating  fatally  within  a  few  minutes  do  oc¬ 
cur,  though  fortunately  are  very  rare.  There  is  a  record  (Roberts)  that  a 
boy  seven  years  of  age  was  bitten  by  a  Rattlesnake  on  the  cheek  below  the  eye 
and  pitched  forward  dead  before  angeye  witness  could  reach  him,  A  little 
girl  three  years  old  who  was  bitten  on  the  forehead  by  a  large  rattlesnake 
died  within  10  minutes  (Blackwood} .  An  analysis  of  50  fatal  cases  resulting 
from  tne  cites  of  American  venomous  snakes  showed  that  8  persons  died  in  less 
than  one  hour,  13  between  one  and  six  hours,  18  in  from  one  to  twenty- four 
hours ,  A  died  on  the  second  day,  4  died  between  the  third  and  seventh  days, 
i  at  end  of  nine  days,  1  at  end  of  seventeen  days,  and  1  lived  over  a  month. 
The  duration  of  illness  following  snake  bite  is  subject  to  the  widest  varia¬ 
tion,  though  in  the  majority  of  cases  recovery  from  the  constitutional  dis¬ 
turbances  is  complete  in  two  or  three  days,  and  in  many  eases  in  a  few  hours. 
Cases  in  .Rich  illness  is  prolonged  are  septic  in  character  and  are  rarely, 
if  ever,  due  to  the  primary  action  of  the  venom.  The  most  important  com¬ 
plications  of  snake  bite  are  produced  by  the  absorption  of  putrefactive  sub¬ 
stances  (sepsis)  and  by  acute  alcoholism,  resulting  from  mistaken  treatment. 
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Che  "bites  of  Pigmy  Rattlers  end  Masse  ssaugas.  ( Si  strums ) ,  are  practi¬ 
cally  never  fatal  to  adults,  except  possibly  through  septic  combinations. 

'These  rattlers  are  our  least  poisonous  snakes,  for  of  2e  cases  on  record  none 
ended  fatally.  Of  408  persons  "bitten  by  Rattlesnakes  (Crota.lus )  48  died,;  on 
the  other  hand,  of  8  persons  bitten  by  the  Harlequin  Snake  ( Mi  cruras)  6  died. 

Of  97  cases  of  bites  by  the  Copperhead  (Agkis tro&on  m  oka  sen)  5  ended  fatally, 
while  9  persons  out  of  53  bitten  by  the  Cottony-mouth  later  Moccasin  (Agkistro- 
do n  nisei vo ru s )  died,  When  death  results  from  the  bite  of  the  Harlequin  Snake 
( Micrurus ) ,  it  is  usually -between  18  and  24  hours  after  the  bite.  Symptoms  of 
drowsiness  and  general  depression  appear  within  an  hour  or  so,  "out  if  the 
victim  survives  three  or  four  days,  the  danger  of  death  passes  away. 

It  is  known  that  bites  on  the  head  and  trunk  are  more  dangerous  than 
elsewhere,  and  that  the  mortality  rate  for  bites  on  the  upper  extremities  is 
practically  double  that  for  the  lower.  The  mortality  in  children  under  ten 
years  of  age  bitten  by  our  venomous  snakes  is  at  least  double  that  of  adults. 
Dr.  P.  Willson  found  on  study  of  7^0  esses  of  bites  by  poisonous  snakes  of  all 
kinds  that  the  mortality  was  Jo  cases,  or  10. p  per  cent. 

The  total  number  of  deaths  each  year  resulting  from  the  bites  of  cur 
venomous  snakes  represents  a  very  low  mortality,  and  indicates  that  these 
snakes  are  not  so  dangerous  a  pest  as  has  often  been  assumed.  This  does  not 
mean  that  one  should  needlessly  take  chances  of  being  bitten  by  a  Rattle  snake, 
for  the  bite,  when  not  fatal,  is  followed  by  exceedingly  painful  symptoms  and 
often  impairment  of  the  part  bitten.  Young  Rattlesnakes  only  five  or  six 
inches  long  are  capable  of  injecting  poisonous  venom  in  quantities  sufficient 
to  require  treatment. 


SHAKES  COMMITTING  SUICIDE. 

It  has  been  stated  that  rattlesnakes  are  susceptible  to  their  own  poison 
and  that  death  has  ensued  from  the  effects  of  their  self-inflicted  wounds. 

There  is  a  possibility,  however,  that  the  fang  in  such  cases  may  have  punctured 
the  spinal  nerve  or  some  vital  organ,  and  that  death,  therefore,  is  not  invari¬ 
ably  due  to  the  poison.  Snakes  are  not  likely  to  bite  themselve s  e xcept  when 
severely  injured  or  when  infuriated  and  unable  to  wreak  vengeance  on  the  tormen¬ 
tor.  C.  Phi  sal  ix  has  made  experiments  on  the  natural  immunity  of  snakes  to  thei] 
own  poison. 

TREATMENT  FOR  BITES  CF  NORTH  AMERICAN  POISONOUS  SHAKES. 

There  can  be  no  doubt  that  the  chief  precaution  to  take  in  case  of  snake 
bite  is  to  prevent  systemic  absorption  of  a  fatal  dose  of  venom  from  the  amount 
contained  in  the  tissues  immediately  surrounding  the  wound.  To  accomplish  this, 
action  must  be  prompt.  Place  a  ligature  above  the  knee  or  arm  or  leg.  This 
will  delay  absorption  of  venom,  but  the  ligature  must  be  loosened  for  a  short 
time  every  thirty  minutes  to  prevent  gangrenous  mortification. 

Another  means  of  minimizing  absorption  of  the  venom  is  by  local  incision 
of  the  area  immediately  surrounding  the  puncture  made  'by  each  of  the  fangs. 
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This  cutting  must  be  free  in  all  directions,  and  especially  so  in  the  direc¬ 
tion  of  the  : blood  return  to  the  heart.  'After  the  punctures  have  been  opened 
and  the  blood  has  flowed  freely,  the  wound  should  be  carefully  washed  with 
a  strong  solution  of  potassium  permanganate.  Another  method  equally  success¬ 
ful  is  to  inject  an  aqueous  solution  of  permanganate  of  potash  with  a  hypo¬ 
dermic  syringe  into  the  puncture  of  each  fang  and  then  open  the  punctures 
"with  a  knife  as  directed  above.  Permanganate  of  potash  will  neutralize  about 
its  own  weight  of  venom  and  is  effective  against'  every1  class  of  snake  venom. 

•  The  leaves  and  stems  of  the  vine  Mikania  guacho  have  been  advocated  as  an 
antidote  for  the  recurrent  symptoms  which  are  aftereffects  of-~hihe— Q.f  the 
Harlequin  Snake. 

INSERT  to  be  substituted  for  the  paragraph  beginning  at  the  bottom  of 

page  9  and  ending  at  the  top  of  page  10,  Bi-571,  "Poisonous  Snakes 

of  the  United  States. 11 
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Previous  correspondence  with  manufacturers  of  serums  and  allied  prepara¬ 
tions  regarding  the  use  of  enti-venins  indicated  that  these  firms  regarded  this 
method  of  treatment  as  impracticable  in  the  United  States.  The  Rockefeller 
Institute  for  Medical  Research  carried  on  experiments  with  anti-venins  and  -in 
the  past  prepared  small  quantities  of  serum  for  use  in  emergencies.  It  was 
generally  held  that  an  intravenous  injection  of  from  10  to  20  times  as  Wich 
anti-venin  as  the  quantity  of  venom  injected  by  the  snake  was  required  to 
counteract  or  neutralize  the  poisonous  effects  of  the  bite  of  a  venomous  snake. 

The ^poisonous  snakes  of  the  United  States  were  grouped  roughly  into  three  cate¬ 
gories  according  to  the  type  of  venom  they  possessed,  and  it  was  believed  that 
three  distinct  anti-venins  would  be  required  to  provide  treatment  for  cases 
occurring  within  the  boundaries  of  the  United  States. 

Recent  research  has  shown  that  a  polyvalent  serum  could  be  produced  that 
would  be  effective  for  all  types  of  crotaline  snakes,  or  pit  vipers,  in  the  United 
States,  but  that  persons  bitten  by  coral  snakes  would  have  to  resort  to  some  other 
method  of  treatment.  The  United  States  Public  Health  Service  advises  that  the 
firm  of  H.  K.  Mulford  Co.,  Broad  &  Wallace  Streets,  Philadelphia,  Pa,,  recently 
has  been  licensed  for  the  production  and  sale  of  anti-venin,  marketed  under  the 
name  "Antivenin  (Hearctic  Crotalidae),T .  So  far  as  known,  this  is  the  only  concern 
whose  agencies  in  the  United  States  are  marketing  a  serum  effective  against  the 
bites  of  poisonous  snakes. 

factured  for  general  sale.  The  Rockefeller  Institute  for  Medical.  Research 
has  carried  on  experiments  with  anti-venins  and  in  the  past  has  prepared 
small  quantities  of  serum'  for  use'  in  emergencies.  To  counteract  or  neutralize 
the  poisonous  effects  of  .the  bite  of  a  venomous'  snake,  it  has  been  reported 
that  it  requires  the  intravenous  injection  of  from  10  to  20  times  as  much 
antivenin  as  the  quantity  of  venom  injected  by  the  snake.  However,  the  fact 
that  there  are  three  types  of  poisonous  snakes  in  the  United  States  necessi¬ 
tating  three  distinct  anti-venins,  and  that  under  the  circumstances  the  calls 
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for'  any  one  kind  are  so  infrequent,  explains  why  biological  manufacturing 
laboratories  in  the  United  States  do  not  produce  antivenins.  Thus  our  in-' 
ouiries  show  that  no  antivenin  is  being  prepared  in  the  United  States  which 
can  be  obtained  immediately  from  wholesale  or  retail  drug  stores  or  from  bio¬ 
logical  laboratories. 

In  the  city  of  Butantan,  San  Paulo,  Brazil ,  there  is  a  splendid  labora¬ 
tory  known  as  the  Institution  of  Serum  Therapy,  where  specific  serums  are 
prepared  for  different  types  of  poisonous  snakes.  The  lie?/  York  Zoological 
Society  made  certain  arrangements  with  the  Brazilian  Government  for  a  small 
emergency  supply  which  could  be  kept  on  hand  for  the  treatment  of  tbeir  own 
employees.  These  serums  were  prepared  at  Butantan  from  venom  supplied  by  the 
hew  York  Zoological  Society.  The  serum  prepared^!  Butantan  is  produced  by 
the  inmuni zation  of  horses.  The  horses  are  inoculated  by  small  injections 
of  snake  venom,  which  are  gradually  increased  in  strength  until  the  animal 
is  able  to  withstand  the  injection  of  pure  venom  in  quantities  which  under 
ordinary  conditions  would  prove  absolutely  fatal-  Antitoxins  that  neutralize 
the  effects  of  the  venom  are  produced  in  the  blood  of  the  inoculated  horse. 

Tie  blood  of  the  immunized  horse  is  extracted  by  humane  methods  and  this  is 
put  through  a  process  which  separates  the  serous  or  colorless  portion  from 
the  remainder.  This  in  turn  is  concentrated  and  sealed  up  in  pointed  glass 
vials.  It  is  a' veryr  simple  matter  to  break  off  the  tip  of  this  vial  and  in¬ 
sert  the  needle  of  the  hypodermic  syringe  when  the  occasion  arises.  The 
serum  is  injected  under  the  skin  of  the  abdomen.  If  kept  in  moderate  tempera¬ 
ture  and  away  from  the  light,  a  tube  of  serum  prepared  in  this  manner  should 
remain  efficacious  for  fully  eight  years. 

An  emergency  kit  is  being  sold  in  this  country  including  a  simple  but 
effective  lance  attached  tc-  a  container  holding  crystals  of  potassium  permanga¬ 
nate.  These  crystals  will  counteract  the  action  of  all  types  of  venom  if  used 
promptly. 

BATTUES. 

According  to  popular  superstition  a  Rattlesnake  acquires  a  new  ring  on 
the  rattle  each  year,  and  hence  the  number  of  rings  composing  the  rattle  was 
supposed  to  indicate  the  age  of  the  reptile.  This  notion  is  wholly  incorrect, 
for  the  Rattlesnake  adds  from  two  to  four  rings  each  year,  usually  three.  Under 
normal  conditions  one  ring  is  added  each  time  the  snake  sheds  its  skin.  The 
young  Rattler  is  provided  with  a  single  button  at  birth,  and  within  a  few  days 
it  sheds  its  skin  and  commences  feeding;  in  about  two  months  it  sheds  its  skin 
for  the  second  time  and  then  the  first  ring  of  the  rattle  is  uncovered  or  added. 
This  has  been  growing  under  the  old  skin,  and  its  presence  was  apparent  in  the 
swollen  appearance  of  the  tail  at  the  base  of  the  original  button.  The  last 
seven  or  eight  vertebrae  fuse  together  shortly  after  birth  and  form  a  composite 
bone  known  as  the  " shaker,"  and  it  is  around  this  bone  that  each  cap  or  ring 
of  the  rattle  forms. 

All  of  our  snakes  have  the  habit  of  shedding  their  skin  one  or  more 
times  during  the  year.  The  shed  skin  usually  comes  off  entire,  so  that  from 
head  to  tail  it  forms  but  a  single  piece  of  a  very  thin  transparent  material 


and  is  generally  turned  inside  out.  That  part  ox'  the  skin  which  covers  the 
cap  on  the  tail  can  not  he  shod  on  account  of  its  peculiar  shape.  At  the 
time  the  skin  is  shed,  however,  it  is  loosened  and  dislodged  from  its  place 
and  moves  backward  to  become  an  additional  ring  on  the  rax  tie.  Thus  the  rat¬ 
tle  of  the  Rattlesnake  is  simply  a.  series  of  shed  caps  or  rings  which  are  held 
together  mechanically  and  loosel--  because  of  their  shape.  The  rattle  seldom 
numbers  more  than  ten  rings  because  the  vibration  at  the  tip  is  so  great  that 
the  terminal  rings  are  soon  ?/orn  down  or  broken  off. 

It  has  often  been  asserted  that,  nature  equipped  the  Rattlesnake  with 
this  rattle  to  warn  enemies  away  from  its  death-dealing  fangs.  A  more  reason¬ 
able  explanation  seems  to  be  that  the  rattle  is  used  as  a  call  during  the 
breeding  season,  and  several  naturalists  have  borne  witness  to  this  interpre¬ 
tation.  Inasmuch  as  the  range  of  the  buffalo  coincided  in  a  general  way  with 
the  distribution  of  the  Rattlesnake,  the  rattling  of  the  tail  was  at  least 
of  mutual  advantage  to  both,  even  though  the  actual  evolution  of  the  rattle 
was  in  no  way  associated  with  the  need  of  such  an  organ.  The  wide  ranging 
herds  of  grazing  buffalo  certainly  accounted  for  a  large  number  of  snakes 
in  the  course  of  a  season,  and  any  creature  which  happened  to  be  in  the  path 
of  a  herd  would  have  a  better  opportunity  to  escape  from  being  trodden  down 
if  it  possessed  some  warning  device.  The  ides  that  the  Rattlesnake  can  not 
rattle  when  its  rattles  are  wet  from  swimming  or  being  in  wet  grass  or  rain 
storms,  is  incorrect. 


YOUNG . 

In  early  fall  the  female  Rattlesnake  brings  forth  from  six:  to  nine 
young  of  about  five  inches  in  length,  the  eggs  having  been  retained  in  her 
body  until  hatched.  The  young  display  all  the  traits  of  the  adults,  and  will 
try  to  rattle  and  bite  as  soon  as  they  are  born. 

The  Copperhead  and  the  Water  Moccasin  are  known  to  give  birth  to  young 
during  the  month  of  July,  and  a  litter  averages  from  seven  to  nine. 


Unlike  the  n?i.t  Vipers,"  the  Harlequin  Snake  is  oviparous  end  deposits 
its  eggs  late  in  May  or  early  in  June  in  decaying  bark  or  damp  soil.  As  many 
as  seven  eggs  have  been  found  together. 

SNAKES  SviAL^OAuHG  YCUNG. 

It  is  a  matter  of  popular  belief  that,  in  time  of  danger,  the  female 
snake  will  swallow  her  yoxxng  and  allow  them  to  emerge  from  her  mouth  after 
the  danger  is  past.  Several  reliable  witnesses  have  asserted  that  they  ha. ve 
observed  snakes  swallowing  young,  and  competent  authorities  have  held  that  it 
would  be  possible  for  the  young  to  live  in  the  throat  for  a  short  period.  Of 
these  writers  Earon  Palisot  de  JBeguvois  has  contributed  the  most  carefully 
recorded  observations  on  young  rattlesnakes  crawling  down  the  throats  of  their 
parents  for  protection  against  enemies.  So  far  as  kno?/n,  however,  no  one  has 
gone  on  record  with  observations  that  the  young  have  emerged  again  from  the 
mouth  after  they  were  swallowed. 


INSTRUCTION  OF  SNAKES. 

As  their  food  consists  of  living  prey,  most  snakes  can  not  be  killed 
by  poisoned  baits.  The  only  method  thus  far  devised  seems  to  be  to  kill  them 
by  clubbing  or  shooting.  Daring  the  winter  months  mos4"  of  our  snakes  are  in 
a  torpid  condition.  -  Late  in  sprang,  however,  and  after  the  ground"  has  become 
warmed  up,  Rattlesnakes  and  Copperheads  make  their  appearance.  In  spring  the 
colony  for  an  entire  neighborhood  can  be  destroyed  if  the  rocky  ledge  beneath 
which  they  have  wintered  or  other  hibernating  retreat  is  located.  Here  in 
the  early  days  of  March  and  April  they  lie  in  the  sun  and  are  so  sluggish 
that  they  may  be  easily  dispatched  with  a  club.  Later  in  spring  they  spread 
out  to  the  fields  and  the  hillsides  in  search  of  mice,  small  birds,  and  other 
prey. 

Where  conditions  are  favorable  for  the  running  of  ?aogs  these  animals 
may  be  employed;  this  method  has  been  reported  by  a  number  of  observers  as 
satisfactory  in  reducing  the  numbers  of  snakes.  Water  Moccasins  are  so 
abundant  in  the  swamp  lands  of  our  Southern  and  Gulf  States  that  control 
measures  are  practically  impossible.  They  are  not  so  plentiful  in  the  culti¬ 
vated  sections,  and  should  be  destroyed  whenever  encountered.  Because  of 
their  burrowing  habits,  Harlequin  Snakes  are  not*  often 'observed;  they  are 
apparently  quite  rare  in  most  sections  of  the  South  and  are  most  frequently 
seen  at  the  time  sweet  potatoes  are  dug. 

Poisonous  snakes  are  not  without  their  own  enemies.  The  Black snake 
(Coluber  const  ric  tor)  and  the  Common  King  snake  (Lamp  rope  Itis  getulus)  are 
able  to  kill  Rattlesnakes,  and  tie  King  snake  is  known -to  eat  them.  The 
stomachs  of  several  related  forms  of  King  snake  s  have  been  found  to  contain 
remains  of  poisonous  snakes.  It  las  been  reported  that  skunks.- occasionally 
kill  Rattlers. 

FOOD  HABITS. 

Examination  of  all  accessible  accounts  indicates  that  Rattlesnakes  feed 
on  any  sort  of  smaller  vertebrates  which  may  come  within  theirv reach.  The 
following  items  have  been  found  upon  examination  of  stomachs:  Ground  squirrels, 
chipmunks,  pocket  gophers,  young  prairie  dogs,  kangaroo  rats,  deer  mice,  meadow 
mice,  and  cottontail  rabbits;  various  small  lizards  such  as  Uta,  One  ml  do  whom s, 
and-  Gerrhor.o tus;  frogs  and  toads;  and  occasionally  birds  as  large  as  quail. 

The  food  habits  of  the  Copperhead  and  Cotton-mouth  hater  Moccasin, 
judging  from  publi shed  account  s,  are  essentially  like  those  of  the  Rattlesnake, 
except  that  more  aquatic  vertebrates  are  available  for  the  Water  Moccasin. 

The  Harlequin  Spake  does  most  of  its  feeding  at  night,  capturing  young 
snakes  and  lizards,  particularly  skinks  ( Eumece sj 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
BUREAU  OF  BIOLOGICAL  SURVEY 


POISONOUS  SNAKES  OF  THE  UNITED  STATES 

INTRODUCTION 

Snakes  are  easily  confused  v,rith  one  another,  and  the  question  as  to 
whether  a  certain  one  is  poisonous  or  harmless  arises  again  and  again. 

Poisonous  snakes  are  provided  with  a  specific  venomous  fluid  and  an  apparatus 
especially  adapted  for  the  introduction  of  this  poison  into  their  victims. 

As  it  is  usual  to  regard  all  snqkes  as  venomous,  the  Durden  of  proof  is  upon 
those  “believing  in  their  innocence.  So  many  wonderful  stories  concerning 
snakes  have  been  current  from  time  to  time  that  the  public  in  turn  becomes 
skeptical  about  everything  concerning  snakes  or  firmly  believes  in  traditional 
accounts  that  usually  are  highly  erroneous.  Allowance  being  made  for  misinter¬ 
pretation  of  certain  natural  habits  of  reptiles,  the  grain  of  truth  may  be 
perceived  in  the^e  traditions  in  spite  of  the  exaggeration  that  ordinarily 
accompanies  a  good  snake  story.  Nevertheless,  poisonous  snakes  are  an  actual 
as  well  as  a  mental  hazard  in  these  days  of  hiking,  camping,  and  auto  picnick¬ 
ing. 

The  Elapidae,  or  Harlequin  Snakes,  are  proteroglyphs  and  occur  from  South 
Carolina  and  Arizona  to  South  America  (genus  Micrurus ) ,  and  are  frequently 
confused  with  the  nonvenomous  Scarlet  Snake  (Cemophora  cocconea)  and  Scarlet 
King snake  (Lampropeltis  elapsoides) .  The  former  differs  from  the  Harlequin 
Snake  (and  also  from  the  Scarlet  Kingsnake,  which  it  resembles  very  closely) 
in  having  the  ventral  surface  yellowish  white;  the  latter  differs  from  the 
Harlequin  in  having  the  black  cross  bands  less  than  half  the  width  of  the 
crimson. 

The  Crotalidae,  or  "pit-vipers,"  are  solenoglyphs  and  occur  throughout 
Temperate  and  Tropical  America  and  include  a  number  of  venomous  species  that 
are  familiarly  known  by  the  following  names;  Rattlesnakes  ( Crotalus  spp.), 
the  Massasauga  (Sistrurus  sp . ) ,  Cotton-mouth  Water  Moccasin  (Agkistrodon 
piscivorus) ,  and  Copperhead  (Agkistrodon  mokasen) .  No  true  vipers  are  found 
on  the  American  continents.  The  well-known  Rattlesnakes,  of  which  there  are 
a  number  of  species,  are  the  most  specialized  of  all  the  venomous  snakes.  The 
rattlesnake  race  has  been  extraordinarily  adaptable,  as  its  members  have  come 
to  occupy  the  most  diverse  conditions  of  environment,  including  extremes  of 
both  humidity  and  aridity. 

One  of  the  Rattlesnakes  is  known  as  the  Water  Rattler  ( Crotalus  adaman- 
teus ) ,  because  it  is  partial  to  the  neighborhood  of  water  and  is  said  to  be  a 
good  swimmer;  yet  others, the  Pallid  Rattler  ( Cr o t alus  mi t che 1 1 i ) ,  for  example, 
live  in  typical  deserts.  The  Prairie  Rattler  (Crotalus  confluentus)  occurs 
over  the  dryish  areas  of  the  Great  Plains,  while  a  related  form,  Crotalus 
horridus ,  is  limited  to  the  timbered  areas  of  the  eastern  loarts  of  the  United 
Stakes.  It  is  certain  that  Rattlesnakes  do  not  habitually  climb  trees,  because 
they  are  poorly  adapted  to  such  an  accomplishment,  yet  there  is  unquestionable 
proof  that  they  do  so  occasionally.  It  requires  a  little  more  climbing  ability 
to  scale  a  rough-barked  slanting  tree  than  the  face  of  a  rocky  ledge. 


The  Pigmy  Rattler  and  the  Massasauga  ( Si  strums)  are  diminutive  forms 
of  true  Rattlesnakes  ( Cro talus) ,  attaining  a  length  of  nearly  three  feet  and  a 
thickness  of  less  than  one  inch;  their  range  is  chiefly  east  of  the  Rocky  Moun^- 
tains,  except  for  Arizona,  and  they  are  characteristically  forms  of  the  prairies 
and  their  swamps  and  marshes.  The  diamond-hack  rattlers  (Crotalus  adamant eus 
and  C.  atrox)  are  unquestionably  the  most  excitable  and  most  vicious  of  all 
North  American  pit-vipers.  The  Red  Rattler  (Crotalus  exsul)  is  said  to  be  the 
least  offensive.  The  Cotton-mouth  Water  Moccasin  frequents  the  lowlands  ..along 
the  southern  rivers  and  the  adjoining  swamps  into  which  the  rivers  overflow 
during  high  water ;  in  its  native  haunts  the  Cotton-mouth  is  irritable  and 
pugnacious,  and  when  surprised  throws  its  head- back  end  opens  its  mouth  disclos¬ 
ing  the  white  lining.  In  the  Northern  ^tates  the  Copperhead  is  partied  to 
rocky  places  in  the  vicinity  of  timber,  marshes,  or  abandoned  stone  quarries;  in 
the  South  it  frequents::-  higher  and  drier  ground  than  around  the  men  she s ;  unless  i 

cornered,  this  snake  usually  attempts  to  escape  unseen.  Nevertheless,  the  j 

copperhead  is  a  rather  vicious  snake,  giving  no  warning  of  its  presence,  and 
striking  in  any  direction. 

Key  to  the  Poisonous  Snakes  of  the .United  States 

Smaller  snakes,  characterized  by  brilliant  colors;  markings  consisting  of 
broad  alternating  rings  of  crimson  and  black,  separated  from  each  other  by 
narrower  yellow  rings;  black  bands  as  broad  as  the  crimson;  a  pair  of  short, 
erect  longitudinally  grooved  fangs  in  front  of  upper  jaw;  head  as  wide  as  neck. 

Coral,  or  Harlequin, Snake s-ELAPIDAE 

Head  with  yellow  band  across  center  and  behind  this  a  black  ring; yellow 
body  rings  very  narrow.  In  humid  places  from  North  Carolina  to  Florida, 
and  westward  through  Gulf  States  to  Mexico, 

Harlequin  Snake-Micrurus  fulvius . 

Head  black  over  greater  portion;  yellow  band  on  back  of  head  and  behind 
this  a  red  ring;  yellow  body  rings  broader . Southern  New  Mexico .Arizona, 
California,  and  Northern  Mexico  in  region  bounded  by  Rocky  Mountains  ana 
Colorado  River . . . Sonoran  Coral  Snake-Micrurus  euryxanthus  . 

Larger  snakes,  characterized  by  duller  colors;  markings  not  forming  regular 
alternating  bands  but  consisting  of  blotches,  diamonds,  or  incomplete  bands;  a 
pair  of  long,  hollow,  freely  movable  fangs  that  fold  back  against  roof  of  mouth 
when  jaws  are  closed;  deep  pit  on  face  between  nostril  and  eye;  scales  on  upper- 
parts  keeled;  pupils  elliptical  in  shape,  vertical  in  position;  head  wider  than 
neck . . . . !,Pit-Vipersn-CROTALIDAE . 

! 

Tail  without  rattle,  ending  in  a  point;  top  of  head  covered  with  shields, 

Agkistrodon. 

Color  pattern  distinct}  ground  color  pale  brown  (grading  into 
pale  green  on  tail  in  Texas);  blotches,  or  cross  bands,  reddish 
brown.  Massachusetts  to  northern  Florida,  westward  to  central 
Illinois,  Kansas,  and  Texas, 

Copperhead,  Highland  Moccasin,  or  Chunkhead,  Poplar  Leaf,  and 
Deaf  Adder . Agkistrodon  mokasen. 

Color  pattern  obscure;  ground  color  light,  to  dark  brown;  cross 
bands  darker,  often  indistinct  and  bordered  with  yellow  spots; 


some  of  ventral  scales  on  tail  undivided.  Lowlands  from  south¬ 
eastern  Virginia  to  Florida  and  Gulf  States  northward  through 
Mississippi  Valley  to  southeastern  Missouri  and  southern  Illinois, 
and  westward  through  Texas  to  the  Rio  Grande, 

Cotton-mouth  Water  Moccasin- Agkistrodon  piscivorus . 

Tail  with  rattle . Sistrurus  and  Crotalus. 

A  single  large  scale  on  top  of  head  "between  supraocular  scales  (those 
over  eyes) . Sistrurus . 

Size  small;  ground  color  grayish;  large  "black  blotches  on  back, 
smaller  series  on  sides.  Southeastern  North  Carolina  to  Florida, 
west  through  Gulf  States  to  western  Texas  and  Oklahoma,  northward 
through  Mississippi  Basin  to  Arkansas  and  southern  Missouri. 

Ground  Rattler,  or  Pigmy  Rattlesnake-Si strurus  miliarius . 

Size  medium;  ground  color  brownish;  large  black  blotches  on  back 
in  close  formation.  Western  New  York  to  southern  Ontario  and 
southern  peninsula  of  Michigan,  southward  to  southeastern  Arizona 

and  northeastern  Mexico, 

’  •  > 

Mas s a s auga- Si strurus  catenatus  catenatus 
and  Sistrurus  catenatus  edwardsii. 

Many  small  scales  on  top  of  head  between  supraocular  scales  (those 
over  eyes) . Crotalus. 

The  genus  Crotalus  has  13  species  in  the  United  States,  but  the  character¬ 
istics  distinguishing  these  Rattlesnakes  are  too  technical  for  presentation  here. 
Their  scientific  and  vernacular  names  and  statements  of  their  ranges  follow; 

Crotalus  adamant eus-Diamond-back  Rattler. 

About  swamps  from  southern  North  Carolina  to  Florida  and  Keys,  westward  to 
Louisiana,  and  Arkansas. 

Crotalus  at rox-We stern  Diamond-back  Rattler. 

Dry  rocky  places  as  well  as  agricultural  districts  from  Texas  and  northern 
Mexico  to  Arizona;  also  Lower  California. 

Crotalus  cerastes-Horned  Rattlesnake,  or  Sidewinder. 

Sands  of  desert  plains  from  northeastern  Lower  California,  southern 
California.,  southern  Utah,  southwestern  Nevada,  and  Arizona. 

■  Crotalus  confluentus-Prairie  Rattler. 

Great  Plains  from  southern  Canada  to  Texas. 

Crotalus  exsul-Red  Rattlesnake. 

Southwestern  California,  Mexico,  Lower  California,  and  islands  in  Gulf  of 
California. 

Crotalus  horridus-Timber  Rattler. 

In  woody  and  hilly  districts  from  Maine  to  Georgia,  westward  to  Great 
Plains. 

Crotalus  lepidus-Green  Rattlesnake. 

Mountains  from  border  region  of  western- ..Texas ,  southern  New  Mexico, 

Arizona  and  adjacent  Mexico. 

Crotalus  mitchellii-Pallid,  or  Bleached,  Rattler. 

Arizona,  Colorado  Desert  to  southern  Lower  California. 
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Crotalus  molossus-Dog-faced  Rattler,  or  Black- tailed  Rattler. 

Southwest  from  western  Texas  to  southern  Arizona,  also  highlands  of 
northern  Mexico. 

Cro talus  oreganus -Pacific  Rattler  or  Black  Rattler. 

British  Columbia  to  southern  California,  western  Idaho,  Nevada,  and  Arizona. 
Crotalus  triseriatus-Spotted  Rattler. 

Mountains  of  southern  Aruz-o-na  and  central  plateau  of  Mexico. 

Crotalus  tigris-Tiger  Rattler. 

Southern  California,  southern  .Nevada,  and  Arizona. 

Crotalus  willardi-Rattler . 

Santa  Rita  Mountain  region  Arizona,  and  northern  Mexico. 

POISON  APPARATUS  OP  VENOMOUS  SNARES 

The  fluid,  or  venom,  is  injected  into  the  snake  Ts  victim  by  means  of 
specialized  teeth  on  the  maxillary  bone  of  the  upper  jaw,  which  differ  from 
normal  reptilian  teeth  by  having  a  groove,  or  canal,  from  base  to  apex.  These 
venom  fangs  are  large  and  readily  observed.  The  canals  of  the  fangs  are  fed 
with  fluid  from  poison  glands  by  means  of  excretory  ducts  that  connect  with 
the  latter.  Venom  does  not  flow  freely  except  when  the  snake  is  actually 
striking,  for  the  end  of ‘the  duct,  which  is  not  in  contact  with  the  base  of 
the  fang,  is  normally  compressed  by  a  sheath,  or  fold  of  the  mucous  membrane. 

A  Rattlesnake  may  open  its  mouth  to  fullest  extent  and  may  or  may  not  erect 
the  fangs.  The  snake  apparently  has  perfect  control- over  its  fangs,  raising 
or  depressing  them  at  will.  Introduction  of  venom  is  accomplished  by  the 
combined  action  of  several  muscles,  which  open  the  mouth,  erect  the  fangs,  and 
compress  the  poison  glands,  thus  forcing  the  venomous  fluid  through  the  con¬ 
necting  duct  into  and  through  the  fangs  in  the  brief  space  of  time  in  which  the 
snake  strikes  its  victim. 

At  the  end  of  a  stroke,  the  fangs  of  a  poisonous  snake  are  quickly  with 
drawn  from  the  flesh  for  the  whole  action  is  the  work  of  an  instant.  Unless 
the  snake  strikes  again,  the  mouth  closes  as  the  fangs  fold  back,  mechanical 
compression  constricts  the  excretory  duct,  and  pressure  is  relieved  from  the 
poison  glands  by  relaxation  of  the  enveloping  muscles.  A  poisonous  snake  often 
miscalculates  the  distance  of  the  object  at  which  it  is  striking.  In  case  the 
object  is  too  close,  the  fangs  are  not  fully  erect  when  the  snake  strikes  and 
hence  do  not  penetrate.  Conversely,  if  the  thing  struck  at  is  beyond  reach, 
the  whole  stroke  may  be  completed  without  touching  the  object  of  attack.  In 
this  case  it  may  happen  that  the  venom  is  projected  several  feet,  which  has 
given  rise  to  repeated  accounts  of  spitting  by  poisonous  snakes. 

In  human  beings  the  bite  of  a  venomous  snake  is  usually  followed  by 
painful  symptoms  and  occasionally  by  death.  Other  animals  are  affected  in 
various  ways.  Among  them  the  hog  is  reported  to  be  immune  from  the  bite  of 
venomous  snakes,  possibly  because  of  its  thick  skin  and  protecting  layer  of 
fat. 


POISON  FANGS 


Though  the  fangs  of  our  venomous  snakes  are  shed  frequently,  it  can  not 
"be  said  that  they  are  shed  periodically.  On  each  side  of  the  upper  jaw  there 
is  a  hollow  or  grooved  j)oison  fang  firmly  ankylosed  to  the  maxillary  "bone. 

This  pair  of  functional  fangs  is  supplemented  "by  several  pairs  of  smaller 
teeth  growing  loosely  in  the  flesh  and  "buried  in  the  soft  sheath  of  the  gum. 

When  from  any  cause  one  of  the  large  fangs  is  "broken  off,  the  reserve  fang 
nearest  to  it  moves  over  in  its  place,  grows  fast  to  the  maxillary  bone,  and 
becomes  the  functioned  poison  fang.  In  case  of  accident  to  either  of  the  fangs 
in  use  there  is  always  a  reserve  fang  ready  to  replace  it. 

LENGTH  OF  STROKE 

The  idea  that  a  venomous  snake  can  strike  its  full  length  or  even  a 
I  greater  distance  is  another  nopular  but  erroneous  belief.  When  a  snake  strikes 
from  its  usual  S-shaped  curved  position,  the  anterior  half  of  the  body,  which  is 
thrown  forward,  must  be  free  from  coil.  In  striking  the  snake  simply  straightens 
out  the  S-shaped  curves.  It  does  not  have  to  be  in  this  position  to  strike,  for 
observation  has  shown  that  when  irritated  most  of  our  poisonous  snakes  can 
strike  from  almost  any  position  for  short  distances.  The  Western  Diamond-back 
Rattler  when  excited  frequently  raises  its  head  and  the  S-shaped  loop  10  to  15 
inches  above  the  ground,  from  which  position  it  strikes  sideward  and  downward. 
When  this  rattler  is  lying  coiled  ?/ith  its  head  resting  on  its  body,  it  is  able 
to  strike  almost  vertically  upward.  The  greatest  length  of  stroke  is  about 
three-fourths  the  length  of  the  snake. 

VENOMS  OF  POISONOUS  SNAKES 

Venom  is  a  secretion  of  a  supralabial  gland  that  resembles  in  its  de¬ 
velopment  the  parotid  (a  salivary)  gland  in  mammals,  and  is  composed  of  from 
50  to  70  per  cent  of  proteins;  the  chief  remaining  components  are  water  and 
carbohydrates,  with  occasional  admixtures  of  abraded  epithelial  cells,  or 
saprophytic  micro-organisma,  while  salts  such  as  chlorides,  phosphates  of 
calcium,  magnesium,  and  ammonium  occur  in  small  quantities.  The  reaction  of 
venom  to  litmus  is  usually  acid;  in  some  cases  neutral.  The  venoms  of  the 
different  species  of  poisonous  snakes  differ  to  a  greater  or  lesser  degree, 
though  all  venoms  are  multiple  in  nature,  that  is,  they  contain  several  toxins 
that  act  independently  of  one  another.  Warm-blooded  animals  are  usually  more 
susceptible  to  venom  than  cold-blooded.  Dried  venom  retains  its  original  toxic 
properties  in  unaltered  strength  and  quality  for  an  indefinite  period.  Dr. 

S-  Weir  Mitchell  found  that  venom  kept  dry  for  23  years  was  unaltered  in  these 
respects.  In  a  fresh  state  the  venom  of  a  snake  is  a  somewhat  viscid  fluid  of 
a  yellowish  color.  The  specific  gravity  of  the  venom  of  our  poisonous  snakes, 
according  to  Mitchell,  is  as  follows;  Grotalus  horridus,  1.054,  C.  atrox,  1.077; 

C.  adamant eus,  1.061;  Agkistrodon  piscivorus.  1.032. 

The  effect  of  venom  on  the  victim  is  due  to  the  complicated  action  of 
severed  toxic  elements,  of  which  neurotoxins  and  hemorrhagins  (explained  below) 
are  the  most  important.  Neurotoxins  have  a  destructive  action  upon  the  nervous 
system  and  play  the  most  important  part  in  producing  the  death  of  a  victim  of 
venom  poisoning.  They  are  present  in  relatively  large  proportions  and  are 
the  chief  death-dealing  factors  in  the  venom  of  the  Harlequin  Snake  (Micrurus) , 


one  of  the  smaller  poisonous  snakes  of  the  family  Elapidae.  Rattlesnakes 
( Cro talus  and  Sistrurus)  and  Mocassins  (Agkistrodon) of  the  family  Crotalidae 
produce  neurotoxin  in  comparatively  small  quantities.  The  venom  of  the  Cotton- 
mouth  Water  Moccasin  contains  more  neurotoxin  than  that  of  the  Rattlesnake,  and 
consequently  its  paralytic  effect  on  the  respiratory  center  and  motor  nerves 
is  stronger.  This  toxin  not  only  breaks  down  the  nuclei  of  the  ganglion 
(nerve  center)  cells  "but  produces  granular  disintegration  of  the  shea.th  (myelin) 
and  fragmentation  of  the  conducting  portions  (axis  cylinder)  of  the  nerve 
fibers.  These  neurotoxins  offer  a  high  resistance  to  heat  and  retain  their 
toxic  properties  after  prolonged  treatment  with  alcohol.. 

The  hernorrhagins  constitute  the  chief  toxic  constituents  of  rattlesnake 
venom  and  have  a  solvent  action  on  the  endothelial  cells  composing  the  walls  of 
the  blood  and  lymph  vessels,  particularly  the  smallest  of  them  known  as  capil¬ 
laries.  One  of  the  most  alarming  symptoms  ensuing  from  the  bite  of  a  pit- 
viper  is  the  enormous  swelling  and  extravasation  of  blood  around  the  wound. 

The  blood  escapes  from  the  blood  vessels  through  holes  in  the  walls,  for  the 
walls  of  the  vessels  are  really  dissolved  array  in  places.  Red  blood  cells  as 
well  as  white  escape  upon  dissolution  of  the  walls  of  the  blood  vessels. 

,The  venoms  of  different  species  of  snakes  dissolve  the  red  blood  cells 
also  in  a  similar  fashion.  This  cell-dissolving  substance  that  has  a  peculiar¬ 
ly  destructive  effect  on  red  blood  cells  is  called  hemolysin.  In  dogs  inocu¬ 
lated  with  venom  the  hemoglobin  contained  in  the  red  blood  cells  readily 
crystalizes.  It  has  been  found  in  animals  dying  from  suppression  of  urine 
after  being  bitten  that  the  tubules  of  the  kidneys  are  often  completely  blocked 
with  hemoglobin  crystals.  The  activities  of  the  white  blood  cells  (leucocytes) 
also  are  suspended  by  the  action  of  the  venom.  Moreover,  it  has  been  found 
that  venom  contains  elements  that  are  agglutinating  as  well  as  dissolving  for 
the  white  cells  and  that  these  are  distinct  from  those  that  affect  the  red 
blood  cells. 

Biochemical  studies  have  shov/n  that  snake  venom  possesses  four  •  distinct 
classes  of  ferment-like  substances  apart  from  the  cell  dissolvers  (cytolysins) , 
and  these  are  the  fibrin  ferment,  and  the  proteolytic,  diastatic,  and  lipolytic 
enzymes.  One  of  the  most  remarkable  features  resulting  from  the  bite  of  either 
the  Rattlesnake  or  the  Moccasin  is  the  loss  or  the  reduction  of  capacity  of  the 
blood  for  coagulation;  it  has  been  found  that  venom  conta.ins  a  powerful  ferment 
that  attacks  the  fibrin  (the  coagulating  element)  of  the  blood.  The  proteo¬ 
lytic  enzyme  of  snake  venom  results  in  the-  softening  of  the  muscles;  the 
diastatic  enzyme  activates  the  inactive  pancreatic  juice,  enabling  it  energetic¬ 
ally  to  attack  albuminoids;  the  fourth  enzyme  has  a  feeble  lipolytic  (fad  dis¬ 
solving)  action  in  the  splitting  of  lecithin  and  in  fatty  degeneration  in  the 
liver . 

The  quantity  of  venom  yielded  at  any  one  time  by  our  venomous  snakes 
varies,  in  general,  in  proportion  to  the  size  and  age  of  the  snake,  the  lengtn 
of  the  period  of  f anting  or  hibernation,  and  other  environmental  conditions. 

The  oit-vioers  never  inject  the  entire  contents  of  their  glands  at  a  single 
thrust,  the  amount  injected  varying  from  25  to  75  per  cent  of  the  total, 
usually  about  50  oer  cent.  The  following:  table,  prepa.red  by  Dr.  Afranio  do 
Amaral  (1928),  gives  the  dry  weight  of  a  single  extractable  dose  from,  both 
glands,  presumably  about  twice  the  quantity  injected  by  the  snakes  at  one 
thrust : 
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Species 

Young 

specimens 

Adult 

specimens 

Old 

specimens 

Except j 
speci 

.onal 

.mens 

1 

Li  Quid 

Cried 

jiauid 

Dried 

Liauid 

Dried 

Liauid 

Dried 

Copperhead 

( Agki strode n  mokasen) . . 

cc . 

0.14 

grams 

0.040 

cc . 

0.18 

grams 

0.050 

cc . 

0.21 

grams 

0.060 

cc . 

0.26 

grams 

0.075 

Water  Moccasin 

(Agkistrodon  piscivorus 

0.32 

0.090 

0.42 

0.120 

0.53 

0.150 

1.05 

0.300 

E .Diamond-back  Rattler 
(Crotalus  adamanteus) 

0.84 

0.240 

1.05 

0.300 

2.10 

0.600 

2.65 

0.750 

W. Diamond-back  Rattler 
( Crotalus  atrox) . . 

0.30 

0.090 

0.40 

0.120 

0.80 

0.240 

2.00 

0.600 

Horned  Rattler 

(Crotalus  cerastes) . . . 

0.04 

0.012 

0.06 

0.018 

—  — 

— 

— 

— 

Prairie  Rattier 

(Crotalus  confluentus) . 

0.18 

0.050 

0.32 

0.090 

— 

— 

Red  Rattler 

(Crotalus  exsul) . 

0.36 

0.120 

0.72 

0.240 

1.35 

0.450 

1.65 

0.550 

Banded  Rattler 

(Crotalus  horridus) . . . 

0.21 

0.060 

0.32 

0.090 

0.63 

0.180 

— 

— 

,  Green  Rattler 
i  '  (Crotalus  lepidus).... 

.. 

0.1 

0.03 

—  — 

— 

— 

!  Bleached  Rattler 

(Crotalus  mitchellii) . . 

0.18 

0.060 

0.30 

0.100 

0.48 

0.160 

0.80 

0.265 

Black-tail  Rattler 

(Crotalus  molossus) . . . . 

0.60 

0.180 

„ 

_ _ 

— 

Pacific  Rattler 

(Crotalus  oreganus) . . . . 

0.14 

0.040 

0.23 

0.065 

0.32 

0.090 

0.44 

0.125 

Tiger  Rattler 

(Crotalus  tigris . 

0.18 

0.060 

„ 

— 

— 

Pigmy  Rattler 

(Sistrurus  miliarius) . . 

— 

1 

0.08 

0.02 

— 

— 

— 

— 

The  solid  substances  thus  represent  from  25  to  35  per  cent  of  the  total 
weight  of  the  venom  of  North  .American  species  of  pit  vipers.  Elexner  and  Noguchi 
found  the  solid  portion  of  venom  ( Cro talus  and  Agkistrodon)  to  range  from  50  to  70 
per  cent  of  the  total  weight.  Amaral  contends  that  Elexner  and  Noguchi  mast  have 
used  snakes  with  infected  mouths  (purulent  venom)  or  at  least  have  made  an  error  in 
their  calculations  of  the  solid  stuffs  in  the  venom.  Since  one  avoirdupois  ounce 
equals  28.35  grams,  the  maximum  dose  of  venom,  according  to  the  foregoing  table, 
would  be  about  one  thirty-eighth  of  an  ounce. 

Mitchell  published  the  following  observations  on  the  quantity  of  venom 
yielded  by  four  rattlesnakes: 

Length,  18  inches;  weight,  9  l/2  ounces;  capacity  of  gland,  11  drops. 

Length,  25  inches;  weight  18  ounces;  capacity  of  gland,  19  drops. 

Length,  49  1/2  inches;  weight,  3  pounds  2  ounces;  capacity  of  gland, 

29  drops. 

Length,  8  l/2  feet  ejected  1  l/2  drams  of  venom  at  single  bite. 
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Thus  the  actual  quantity  of  venom  injected  into  a  victim  depends  largely  on 
the  size  of  the  snake,  the  length  of  time  during  which  its  supply  has  "been 
accumulating,  the  depth  to  which  the  fang  is  thrust  into  the  flesh,  as  well  as 
on  the  location  of  the  hite.  In  the  majority  of  cases,  human  beings  recover 
without  any  treatment,  for  the  reason  that  the  quantity  of  venom  in¬ 
jected  is  not  a  fatal  dose. 

Mitchell  repeatedly  pointed  out  the  danger  of  secondary  bacterial  infec¬ 
tion  in  victims  surviving  the  primary  effects  of  snake  poisoning,  and  V.  H. 
belch,  in  1893,  discovered  that  rattlesnake  venom  causes  blood  to  lose  its 
bactericidal  power.  Normal  blood  serum  destroys  thousands  of  bacteria,  while 
venomized  serum  does  not  possess  this  power. 

Some  knowledge  of  the  action  of  crotaline  venoms  is  of  greatest  importance 
to  .American  physicians ,  since  99  per  cent  of  the  cases  of  snake  bite  treated  in 
the  United  States  are  caused  by  pit-vipers. 

MORTALITY  RESULTING  FROM  SNAKE  BITE 

The  average  mortality  from  bites  of  the  American  venomous  snakes  was 
estimated  by  Willson  in  1908  as  little  more  than  10  per  cent,  and  he  con¬ 
sidered  fatalities  as  extremely  rare.  A  recent  study  carried  on  by  the 
Antivenin  Institute  of  America  under  the  direction  of  Afranio  do  Amaral  (1927) 
has  shown,  however,  that  the  danger  from  snake  bite  has  been  underestimated. 

It  was  found  that  in  the  course  of  one  year  (July,  1926,  to  June,  1927)  in  Texas 
something  like  150  cases  were  reported.  Of  these  antivenin  was  given  in  83 
cases,  with  78  recoveries  and  5  deaths,  the  death  rate  being  6  per  cent.  The 
death  incidence  was  higher  than  would,  have  been  the  case  had  the  antivenin  been 
administered  sooner.  In  the  remaining  67  cases  in  which  antivenin  was  not 
injected,  23  died,  the  death  rate  being  34.3  per  cent.  In  the  Northeastern 
States  it  has  been  estimated  that  the  mortality  rates  are  from  10  to  18  per 
cent  of  those  bitten,  the  increase  being  largely  due  to  the  copperhead.  In 
the  Southeastern  States,  Georgia,  Florida,  and  Alabama,  the  average  mortality 
rates  are  from  18  to  25  per  cent.  In  Texas,  New  Mexico,  and  Arizona  the  death 
rate  is  somewhat  higher,  no  doubt  because  of  the  presence  of  the  western  diamond- 
back  rattler  (Crotalus  atrox)  ,  and  ranges  from  25  to  35  per  cent  of  those  bitten. 

Estimates  ranging  from  100  to  1,500  cases  in  the  United  States  each  year 
of  persons  bitten  by  venomous  snakes  show  the  present  uncertainty  that  exists 
in  regard  to  the  prevalence  of  accidents  of  this  sort.  In  the  majority  of  the 
reported  cases  the  victim  was  bitten  on  the  foot  or  leg,  indicating  that  a 
high  degree  of  protection  can  be  obtained  by  v/earing  high-topped  shoes  or 
heavy  leggings.  Quail  hunters  in  the  swamps  and  prairies  of  the  South  will  find 
that  the  best  protection  is  afforded  by  a  pair  of  waist-high  rubber  wading 
boots  with  special  inserted  canvas  shank.  In  most  cases  a  pair  of  leather 
puttees  worn  over  leather  shoes  will  give,  the  necessary  protection  against 
snake  bites.  Indications  are  at  present  that  Rattlesnakes  are  increasing  in 
numbers  in  agricultural  districts  because  of  the  abundance  of  rodent  food. 

The  tendency  of  Rattlesnakes  to  rattle  whenever  disturbed  and  to  continue 
the  rattling  as  long  as  the  disturbing  influence  is  present  also  explains  why 
victims  are  not  more  numerous.  The  Timber  Rattler  has  been  known  to  keep  up 
its  rattle  for  half  an  hour  with  a  few  intermittent  momentary  pauses.  The  fact 


that  the  Water  Moccasin  lives  in  unfrequented  swamps,  and  that  the  Harlequin 
Snake  is  of  burrowing  habits  and  has  a  mouth  of  small  size,  accounts  lor  the 
infrequency  of  bites  of  these  species. 

In  fatal  cases,  the  time  intervening  between  the  bite  and  death  varies 
in  different  species.  Cases  terminating  fate.lly  within  a  few  minutes  do  occur, 
though  fortunately  are  very  rare.  There  is  a  record  (Roberts)  that  a  ooy  seven 
years  of  age  was  bitten  by  a  Rattlesnake  on  the  cheek  below-  the  eye  and  "pitched 
forward  dead  before  an  eye  witness  could  reach  him.  A  little  girl  three  years 
old  was  bitten  on  the  forehead  by  a  large  rattlesnake  died  within  10 
minutes  (Blackwood) .  An  analysis  of  50  fatal  cases  resulting  from  the  bites  of 
American  venomous  snakes  showed  that  8  persons  died  in  less  than  one  hour,  13 
between  one  and  six  hours,  18  in  from  one  to  twenty-four  hours,  4  died  on  the 
second  day,  4  died  between  the  third  and  seventh  days,  1  at  end  of  nine  days, 

1  at  end  of  seventeen  days,  and  1  lived  over  a  month.  The  duration  of  illness 
following  snake  bite  is  subject  to  the  widest  variation,  though  in  the  majority 
of  cases  recovery  from  the  constitutional  disturbances  is  complete  in  two  or 
three  days,  and  in  many  cases  in  a  few  hours.  Cases  in  which  illness  is  pro¬ 
longed  are  septic  in  character  and  are  rarely,  if  ever,  due  to  the  primary 
action  of  the  venom.  The  most  important  complications  of  snake  bite  are  pro¬ 
duced  by  the  absorption  of  putref act ive  substances  (sepsis)  and  by  acute 
alcoholism,  resulting  from  mistaken  treatment. 

The  bites  of  Pigmy  Rattlers  and  Massassaugas  (Sistrurus)  are  practi¬ 
cally  never  fatal  to  adults,  except  possibly  through  septic  complications. 

These  rattlers  are  our  least  poisonous  snakes,  for  of  20  cases  on  record  none 
ended  fatally.  Of  408  persons  bitten  by  Rattlesnakes  ( Crotalus)  48  died;  on 
the  -'Other  hand,  of  8  persons  bitten  by  the  Harlequin  Snake  (Micrurus)  6  died. 
Of  97  cases  of  bites  by  the  Copperhead  (Agkistrodon  makasen)  5  ended  fatally, 
Y/hile  9  persons  out  of  53  bitten  by  the  Cotton-mouth  Water  Moccasin  (Agkistro- 
don  piscivorus)  died.  When  death  results  from  the  bite  of  the  Harlequin  Snake 
(Micrurus) ,  it  is  usually  between  18  and  24  hours  after  the  bite.  Symptoms  of 
drowsiness  and  general  depression  appear  within  an  hour  or  so,  but  if  the 
victim  survives  three  or  four  days,  the  danger  of  death  passes  av/ay. 

It  is  known  that  bites  on  the  head  and  trunk  are  more  dangerous  than 
elsewhere,  and  that  the  mortality  rate  for  bites  on  the  upper  extremities  is 
practically  double  that  for  the  lower.  Prom  60  to  90  per  cent  of  the  total 
number  of  cases  result  from  bites  on  feet  or  legs.  The  mortality  in  children 
under  10  years  of  age  bitten  by  our  venomous  snakes  is  at  least  double  that 
of  adults. 

The  total  number  of  deaths  each  year  resulting  from  the  bites  of  our 
venomous  snakes  represents  a  very  low  mortality  and  indicates  that  these 
snakes  are  not  so  dangerous  a  nest  as  has  often  been  assumed.  This  does  not 
mean  that  one  should  needlessly  take  chances  of  being  bitten  by  a  Rattlesnake, 
for  the  bite,  when  not  fatal,  is  followed  by  exceedingly  painful  symptoms  and 
often  impairment  of  the  part  bitten.  Young  Rattlesnakes  only  five  or  six 
inches  long  are  capable  of  injecting  venom  in  quantities  sufficient  to  require 
treatment . 
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SNAKES  COMMITTING  SUICIDE 


It  has  been  stated  that  rattlesnakes  are  susceptible  to  their  own  poison 
and  that  death  has  ensued  from  the  effects  of  their  self-inflicted  wounds. 

There  is  a  possibility,  however,,  that  the  fang  in  such  cases  may  have  punctured 
the  spinal  nerve  or  some  vita,!  organ,  and  that  death,  therefore,  is  not  invari¬ 
ably  due  to  the  poison.  Snakes  are  not  likely  to  bite  themselves  except  when 
severely  injured  or  when  infuriated  and  unable  to  wreak  vengeance  on  the  tor¬ 
mentor.  C.  Phisalix  has  made  experiments  on  the  natural  immunity  of  snakes  from 
their  own  poison. 

TREATMENT  FOR  BITES  OF  NORTH  AMERICAN  POISONOUS  SNAKES 

There  can  be  no  doubt  that  the  chief  precaution  to  take  in  case  of  snake 
bite  is  to  prevent  systemic  absorption  of  a  fatal  dose  of  venom  from  the  quantity 
contained  in  the  tissues  immediately  surrounding  the  wound.  To  accomplish  this, 
action  must  be  prompt.  Place  a  ligature  or  tourniquet  above  the  bite  (i.e. 
between  the  bite  and  the  heart).  This  will  delay  absorption  of  venom,  but  the 
ligature  must  be  loosened  for  a  few  seconds  at  five  or  ten  minute  intervals  to 
maintain  necessary  circulation  in  the  limb  and  to  prevent  gangrenous  mortifica¬ 
tion. 


Local  treatment  is  of  greatest  importance,  and  in  addition  the  patient 
should  be  kept  warm  and  as  quiet  as  possible.  Mechanical  means  also  may  be 
employed,  such  as  bandaging,  abdominal  compression,  and  posture  to  keep  up  blood 
pressure  and  circulation  in  the  vital  centers. 

The  use  of  strychnine  and  caffein  usually  should  be  avoided  because  of 
danger  of  increasing  hemorrhage  through  accelerated  circulation  and  rise  of 
blood  pressure,  but  they  may  be  used  if  symptoms  of  weakness  or  giddiness 
develop.  In  acute  cases,  when  the  venom  has  been  injected  directly  into  a 
blood  vessel,  the  chances  of  recovery  are  slight.  In  such  cases,  and  as  a  last 
resort,  intravenous  injections  of  strychnine  may  be  employed  to  stimulate  the 
nervous  centers  as  speedily  as  possible.  The  injection  of  ammonia  is  useless 
and  is  often  followed  by  serious  complications. 

ANTIVENIN 

In  former  years  manufacturers  of  serums  and  allied  preparations  regarded 
the  use  of  antivenins  as  an  impracticable  method  of  treatment  in  the  United 
States.  The  Rockefeller  Institute  for  Medical  Research  carried  on  experiments 
with  antivenins  and  prepared  small  quantities  of  serum  for  use  in  emergencies. 

It  was  generally  held  that  an  intravenous  injection  of  from  10  to  20,  times  as 
much  antivenin  as  the  quantity  of  venom  injected  by  the  snake  was  required  to 
counteract  or  neutralize  the  poisonous  effects  of  the  bite  of  a  venomous  snake. 
The  poisonous  snakes  of  the  United  States  were-  grouped  roughly  into  three  cate¬ 
gories  according  to  the  type  of  venom  they  possessed,  and  it  was  believed  that 
three  distinct  antivenins  would  be  required  to  provide  treatment  for  cases 
occurring  within  the  boundaries  of  the .United  States. 
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Recent  research,  has  shown  that  a  polyvalent  serum  could  he  produced  that 
would  he  effective  for  all  types  of  crotaline  snakes,  or  pit-vipers,  in  the 
United  States,  hut  that  persons  hitten  hy  coral  snakes  would  have  to  resort  to 
some  other  method  of  treatment.  The  United  States  Public  Health  Service  advises 
that  the  firm  of  H.  K.  Mulford  Co.,  Broad  &  Vial  lace  Streets,  Philadelphia,  Pa., 
recently  has  heen  licensed  for  the  production  and  sale  of  antivenin,  marketed 
under  the  name  "Antivenin  (Nearctic  Crotalidae) " .  So  far  as  known,  this  is  the 
only  concern  whose  agencies  in  the  United  States  are  marketing  a  serum  effective 
against  the  hites  of  poisonous  snakes.  The  serum  for  the  North  American  Pit- 
Vipers  (rattlesnakes,  copperheads,  and  water  moccasins)  is  a  concentrated  anti¬ 
venin  supplied  in  doses  of  10  cc.  put  up  in  sterile  syringes.  The  package  in¬ 
cludes  a  glass-inclosed  sterile  hypodermic  needle  and  other  accessories.  Complete 
directions  are  given  for  assembling  syringe  and  for  making  the  injection,  so  that 
self  treatments  maybe  given  in  an  emergency  if  no  medical  assistance  can  he 
obtained.  This  ’Antivenin’  is  a  purified  and  concentrated  serum  globulin  ob¬ 
tained  from  horses  that  have  been  highly  immunised  against  bites  of  North 
American  pit-vipers.  The  horses  are  inoculated  by  small  injections  of  snake 
venom,  which  are  gradually  increased  in  strength  until  they  are  able  to  with¬ 
stand  the  injection  of  pure  venom  in  quantities  that  under  ordinary  conditions 
would  prove  fatal.  Antitoxins  that  neutralize  the  effects  of  the  venom  are 
produced  in  the  blood  of  the  inoculated  horse.  The  blood  of  the  immunized 
horse  is  extracted  by  humane  methods  and  this  is  put  through  a  process  that 
separates  the  serous  or  colorless  portion  from  the  remainder.  In  this  concen¬ 
trated  serum,  the  serum  proteins  have  been  eliminated  as  they  are  unnecessary, 
and  this  allows  the  injection  of  a  full  dose  in  a  small  quantity  of  liquid.  An 
unconcentrated  serum  is  prepared  by  the  same  firm  for  veterinary  use,  but  the 
above-mentioned  product  can  be  employed  for  animals  also. 

If  antivenin  is  available  for  injection  at  time  the  person  is  bitten,  no 
tourniquet  is  necessary.  In  self  treatment,  injections  may  be  made  either  under 
the  skin  of  the  'thigh  or  preferably  on  the  side  of  the  abdomen.  If  administered 
by  someone  else,  intramuscular  injection  should  be  given  under  the  skin  of  the 
back  between  the  shoulders.  In  cases  where  it  is  possible  to  inject  the  anti¬ 
venin  within  an  hour  or  two  after  the  person  has  been  bitten,  about  one-fifth  of 
the  contents  of  the  syringe  tube  should  be  introduced  subcutaneously  locally 
around  the  fang  punctures.  This  minimizes  local  destruction  of  tissues.  In 
such  cases  the  wound  should  be  cleansed  first  with  soap  and  water  and  treated 
with  tincture  of  iodine.  In  cases  of  delayed  treatment  local  injection  will 
have  little  effect.  Intravenous  injection  is  advised  in  cases  where  the  patient 
exhibits  severe  symptoms  or  in  which  treatment  has  been  unduly  delayed.  The 
number  of  injections  necessary  to  control  the  action  of  the  venom  depends  upon 
the  size  of  individual  and  delay  in  treatment.  Children  require  more  antivenin 
than  adults,  and  it  is  often  advisable  to  inject  two,  three,  or  even  four  doses, 
whenever  there  is  reason  to  believe  that  an  unusually  large  quantity  of  venom 
was  injected  by  the  snake  or  when  severe  symptoms  quickly  develop,  it  is  advisable 
to  give  additional  injections.  The  tourniquet  should  be  released  as  soon  as  the 
antivenin  is  injected.  North  American  pit-viper  venoms  are  generally  slow  in 
acting,  and  in  most  cases  ’Antivenin’  can  be  obtained  in  time  to  be  effective. 
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potass™  permanganate 


Another  means  of  minimizing  absorption  of  the  venom  formerly  rather 
extensively  employed,  was  to  make  3.  local  incision  of  the  area  immediately  sur¬ 
rounding  the  puncture  made  hy  each  of  the  fangs.  It  was  also  the  practice, 
after  the  fang  punctures  had  been  cut  and  a  free  flow  of  blood  obtained,  to 
wash  the  wound  carefully  with  a  strong  solution  of  potass ium  permanganate. 

Another  method  frequently  employed  was  to  inject  an  aqueous  solution  of  potassium 
permanganate  with  a  hypodermic  syringe  into  the  puncture  of  each  fang  and  then 
open  the  punctures  with  a  knife  as  directed  above.  Potassium  permanganate  will 
neutralize  shout  its  own  weight  of  venom  and  is  effective  against  every  class 
of  snake  venom.  It  ha.s  been  demonstrated,  however,  that  to  have  any  neutral¬ 
izing  effect  on  the  venom,  potausium  permanganate  must  be  used  in  concentra.tions  j 
that  are  injurious  to  tissues.  Weak  solutions  are  ineffective  andstrong  solutions  I 
are  themselves  toxic. 

It  is  conceivable  that  persons  will  continue  to  be  bitten  xvhen  rAnti- 
venin1  is  not  on  hand  nor  available  locally,  and  in  such  cases  some  method  of 
neutralising  or  oxidizing  the  venom  must  be  adopted.  Even  though  resort  must 
be  made  to  such  heroic  measures  as  local  cutting  and  introduction  of  crystals 
of  potassium  permanganate,  it  is  advisable  to  take  such  steps.  The  use  of 
potassium  permanganate  and  the  free  flow  of  blood  will  at  least  reduce  syste¬ 
matic  absorption  of  the  venom  and  may  be  followed  by  inoculation  with  fAnti- 
venin1,  if  necessary.  Such  measures,  however,  are  unnecessary  if  ’Antiveninf 
is  available,  for  recent  research  seems  to  indicate  that  it  is  advisable  to 
avoid  mutilation  of  the  surrounding  tissues,  which  seems  to  increase  the 
possibility  of  secondary  infection,  such  as  tetanus. 

Severe,!  types  of  emergency  kits  are  being  sold  in  this  country,  includ¬ 
ing  a  simple  but  effective  lance  attached  to  a,  container  holding  crystals  of 
potassium  permanganate.  The  crystals  will  counteract  the  action  of  all  types 
of  venom  if  used  promptly,  but  an  antivenin  injection  is  usually  effective  as 
late  as  12  to  24  hours  after  person  has  been  bitten,  while  such  is  not  the  case 
for  solutions  of  potassium  permanganate. 

The  list  of  remedies  that  have  been  used  in  cases  of  snake  bite, 
includes  almost  everything  conceivable,  f rom  local  applications  of  cloths 
saturated  with  urine  to  poultices  made  by  splitting  open  living  chickens.  In 
the  past,  alcohol,  in  the  forms  of  wine,  whiskey,  and  brandy  has  been  freely 
administered,  although  there'  has  been  no  foundation  for  its  use  except  popular 
belief.  Certain  investigators  demonstrated  that  the  absorbed  venom  is  elimi¬ 
nated  in  part  by  the  stomach,  and  it  was  thought  therefore  that  the  venom 
could  be  precipitated  by  the  alcohol  before  its  reabsorption.  Recent  experi¬ 
ments  have  shown  that  alcohol  precipitates  venom  but  does  not  impair  its  toxic 
properties.  By  increasing  the  blood  pressure,  and  in  large  doses  intensifying 
coma,  alcohol  has  a  distinctly  injurious  influence  on  the  victim  of  poisonous 
snakes . 
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RATTLES 


According  to  popular  superstition  a  Rattlesnake  acquires  a  new  ring  on 
the  rattle  each  year,  and  hence  the  number  of  rings  composing  the  rattle  was 
supposed  to  indicate  the  age  of  the  reptile.  This  notion  is  wholly  incorrect, 
for  the  Rattlesnake  adds  from  two  to  four  rings  each  year,  usually  three. 

Under  normal  conditions  one  ring  is  added  each  time  the  snake  sheds  its  skin. 

The  young  Rattler  is  provided  with  a  single  button  at  birth,  and  within  a  few 
days  it  sheds  its  skin  and  commences  feeding;  in  about  two  months  it  sheds  its 
skin  for  the  second  time  and  then  the  first  ring  of  the  rattle  is  uncovered  or 
added.  This  has  been  growing  under  the  old  skin,  and  its  presence  was  apparent 
in  the  swollen  appearance  of  the  tail  at  the  base  of  the  original  button.  The 
last  seven  or  eight  vertebrae  fuse  together  shortly  after  birth  and  form  a 
composite  bone  known  as  the  "shaker,"  and  it  is  around  this  bone  that  each  cap 
or  ring  of  the  rattle  forms. 

All  of  our  snakes  have  the  habit  of  shedding  their  skin  one  or  more  times 
during  the  year.  The  shed  skin  usually  comes  off  entire,  so  that  from  head  to 
tail  it  forms  but  a  single  piece  of  a  very  thin  transparent  material  and  is 
generally  turned  inside  out.  That  part  of  the  skin  that  covers  the  cap  on  the 
taxi  can  not  be  shed  on  account  of  its  peculiar  shape.  At  the  time  the  skin  is 
shed,  however,  it  is  loosened  and  dislodged  from  its  place  and  moves  backward 
to  become  an  additional  ring  on  the  rattle.  Thus  the  rattle  of  the  Rattlesnake 
is  simply  a  series  of  shed  caps  or  rings,  held  together  mechanically  and  loosely 
because  of  their  shape.  The  rattle  seldom  numbers  more  than  ten  rings  because 
the  vibration,  at  the  tip  is  so  great  that  the  terminal  rings  are  soon  worn 
down  or  broken  off. 

It  has  often  been  asserted  that  nature  equipped  the  Rattlesnake  with 
this  rattle  to  warn  enemies  away  from  its  death-dealing  fangs.  A  more  reason¬ 
able  explanation  seems  to  be  that  the  rattle  is  used  as  a  call  during  the 
breeding  season,  and  several  naturalists  have  borne  witness  to  this  interpre¬ 
tation.  Inasmuch  as  the  range  of  the  buffalo  coincided  in  a  general  way  with 
the  distribution  of  the  Rattlesnake ,  the  rattling  of  the  tail  was  at  least  of 
mutual  advantage  to  both,  even  though  the  actual  evolution  of  the  rattle  was 
in  no  way  associated  with  the  need  of  such  an  organ.  The  wide-ranging  herds 
of  grazing  buffalo  certainly  accounted  for  a  large  number  of  snakes  in  the 
course  of  a  season,  and  any  creature  that  happened  to  be  in  the  path  of  a 
herd  would  have  a  better  opportunity  to  escape  from  being  trodden  down  if  it 
possessed  some  warning  device.  The  idea  that  the  Rattlesnake  can  not  rattle 
when  its  rattles  are  we t  from  swimming  or  being  in  wet  grass  or  rainstorms, 
is  incorrect. 


Y0U1IG 

Early  in  fall  the  female  Rattlesnake  brings  forth  from  six  to  nine 
young  of  about  five  inches  in  length,  the  eggs  having  been  retained  in  her 
body  until  hatched.  The  young  display  all  the  traits  of  the  adults,  and  will 
try  to  rattle  and  bite  as  soon  as  they  are  born. 

The  Copperhead  and  the  Rater  Moccasin  are  known  to  give  birth  to  young 
during  the  month  of  July,  and  a  litter  averages  from  seven  to  nine. 
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Unlike  the  pit-vipers,  the  Harlequin  Snake  is  oviparous  and  deposits 
its  eggs  late  in  May  or  early  in  June  in  decaying  hark  or  damp  soil.  As  many 
as  seven  eggs  have  teen  found  together. 

FOOD  HABITS 

Examination  of  all  accessible  accounts  indicates  that  Rattlesnakes  feed 
on  any  sort  of  smaller  vertebrates  that  may  come  within  their  reach.  The 
following  items  have  been  found  upon  examination  of  stomachs:  Ground  squirrels, 
chipmunks,  pocket  gophers,  young  prairie  dogs,  kangaroo  rats,  deer  mice,  meadow 
mice,  and  cottontail  rabbits;  various  small  lizards  such  as  Uta,  Cnemidophorus , 
and  C-errhonotus;  frogs  and  toads,  and  occasionally  birds  as  large  as  quail. 

The  food  habits  of  the  Copperhead  and  Cotton-mouth  inter  Moccasin, 
judging  from  published  accounts,  are  essentially  like  those  of  the  Rattlesnake, 
except  than  more  aquatic  vertebrates  are  available  for  the  Water  Moccasin. 

The  Harlequin  Snake  does  most  of  its  feeding  at  night,  capturing  young 
snakes  and  lizards,  particularly  skinks  (Eumeces) . 
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UNITED  STATES  DEPARTMENT  OF  AGRI CULTURE 
BUREAU  OF  BIOLOGICAL  SURVEY 


POISONOUS  SNAKEU  OF  THE  UNITED  STATES 

INTRODUCTION 

Snakes  are  easily  confused  with  one  another,  .and .flie.  question  as  to 
whether  a  certain  one  is  poisonous  or  harmless  arises  again"  and  again. 

Poisonous  snakes  are  provided  with  a  specific  venomous  fluid  and  an  apparatus 
especially  adapted  for  the  introduction  of  this  poison  into  their  victims. 

As  it  is  -usual  to  regard  all  snakes  as  venomous,  the  "burden  of  proof  is  upon 
those  "believing  in  their  innocence.  So  many  wonderful  stories  concerning 
snakes  have  been  current  from  time  to  time  that  the  public  in  turn  becomes 
skeptical  about  everything  concerning  snakes  or  firmly  believes  in  traditional 
accounts  that  usually  are -highly  erroneous.  Allowance  being  made  for  misinter¬ 
pretation  of  certain  natural  habits  of  reptiles,  the  grain  of  truth  may  be 
perceived  in  these  traditions  in  spite  of  the  exaggeration  that  ordinarily 
accompanies  a  good  snake  story.  Nevertheless,  poisonous  snakes  are  an  actual 
as  well .as  a  mental  harwrd  in  these  days  of  hiking,  camping,  and  auto  picnick¬ 
ing.  \ 

The  Elapidae,  or  Harlequin  Snakes,  are  proteroglyphs  and  occur  from  South 
Carolina,  and  Arizona  to  South  America  (genus  Micrurus ) ,  and  are  frequently 
confused  with  the  nonvenomous  Scarlet  Snake  ( Cemophora  ,-cocconea.)  and  Scarlet 
Kingsnake  (Lamer opeltis  elapsoides) .  The  former  differs  from  the  Harlequin 
Snake  (.And  also  from  the  Scarlet  Kingsnake,  which  it  resembles  very  closely) 
in  having  the  ventral  surface  yellowish  white;  the  latter  differs  from  the 
Harlequin  in  having  the  black,  cross  bands  les.s  than  half  the-  width  of  the 
crimson.  -  >..  .  ..  . 

The  Crotalxdae,  or  "pit-vipers,"  are  solenoglyphs-  and  occur  throughout 
Temperate  and  Tropical  America  and  include  a  number  of  venomous  species  that 
are  familiarly  known  by  the • following  names;  Rattlesnakes  ( Crotalus  spp.), 
the  Massasauga  { Sistrurus  sp . ) ,  Cotton-mouth .Water  Moccasin  (Agkistrodon 
piscivorus) .  and  Copperhead  (Agkistrodon  mokasen) .  No  true  vipers  are  found 
on  the  American  continents.  The  well-known  Rattlesnakes,  of  which  there  are 
a  number  of  species,  are  the  most  specialized  of  all  the  venomous  snakes.  The 
rattlesnake  race  has  been  extraordinarily  adaptable,  as  its  members  have  come 
to  occupy  the  most  diverse  conditions  of  environment,  including  extremes  of 
both  humidity  and  aridity. 

One  of  the  Rattlesnakes  is  known  as  the  Water  Rattier  (Crotalus  adaman- 
teus) ,  becaiise  it  'is  partial  to  the  neighborhood  of  water  and  is  said  to  be  a 
good  swimmer;  yet  others,  the  Pallid  Rattler  ( Cr  o  t  alus  ini  che  1 1  ii)  ,  for. example, 
live  in  typical  deserts.  The  Prairie  Rattler  ( Crotalus  conf luentus )  occurs 
over  the  dryish  areas  of  the  Great  Plains,  while  a  related  form,  Crotalus 
horridus ,  is  limited  to  the  timbered  areas  of  the  eastern  parts  of  the  United 
States.  It  is  certain. that  Rattlesnakes  do  not  habitually  climb  trees,  because 
they  are  poorly  adapted  to  such  an  accomplishment,  yet  there  is  unquestionable 
proof  that  they  do  so  occasionally.  It  requires  a  littlqqmore  climbing  ability 
to  scale  a  rough-barked  slanting  tree  than 'the .face _ of  a-  rocky  ledge. 
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The  Pigmy  Rattler  and  the  Massasauga.  ( Si  strums)  are  diminutive  forms 
Of  true  Rattlesnakes  ( Cro talus) ,  attaining  a  length  of  nearly  three  feet  and'  a 
thickness  of  less  than  one  inch;  their  range  is  chiefly  east  of  the  Rocky  Moun¬ 
tains,  except  for  Arizona,  and  they  are  Characteristically  forms  of  the  prairies 
and  their  sv/amps  and  marshes .  The  2idjfi'6iid-bs®.ck  Rattlers  ( Cro  talus  adamant  eus 
and  C«  atrox)  are  unquestionably  the  most  excitable  and  most  vicious  of  all 
North  American  pit-vipers.  The  Red  Rattier  (Crotalus  exsul)  is  said  to  be  the 
least  offensive.  The  Cotton-mouth  Water  Moccasin  frequents  the  lowlands  ..along 
the  southern  rivers  and  the  adjoining  swamps  into  which  the  rivers  overflow 
during  high  water;  in  its  native  haunts  the  Cotton-mouth  is  irritable  and 
pugnacious ,  and  when  surprised  throws  its  head  back  and  opens  its  mouth  disclos¬ 
ing  the  white  lining*  In  the  Northern  ^tates  the  Copperhead  is  martial  to 
rocky  places  in  the  vicinity  of  timber,  marshes,  or  abandoned  stone  quarries;  in 
the  South  it  frequents::-  higher  and  drier  ground  than  around  the  marshes ;  unless 
cornered,  this  snake  usually  attempts  to  escape  unseen.  Nevertheless,  the 
Copperhead  is  a  rather  vicious  snake,  giving  no  warning  of  its  presence,  and 
striking  in  any  direction. 

Kay  to  the  Poisonous  Snakes  of  the  United  States 

Smaller  snakes,  characterized  by. brilliant  colors;  markings  consisting  of 
broad  alternating  rings  of  crimson  and  black,  separated  from  each  other  by 
narrower  yellow  rings;  black  bands  as  broad  as  the  crimson;  a  pair  of  short, 
erect  longitudinally  grooved  fangs  in  front  of  upper  jaw;  head  .as  wide  as  neck. 

Coral;  or  Harlequin,  Snakes -ELAFT  DAE  . 

Head  with  yellow  band  across  center  and  behind  this  a  black  ring; yellow 
body  rings  very  narrow.  In  humid  places  from  North  Carolina  to  Florida, 
and  westward  through  Gulf  States  to  Mexico, 

Harlequin  Snake-Micrurus  fulvius .. 

Head  black  over  greater  portion;  yellow  band  on  back  of  head  and  behind 
this  a  red  ring;  yellow  body  rings  broader . Southern  New  Mexico , Arizona, 
California,  and  Northern  Mexico  in  region "bounded  by  Rocky  Mountains  and 
Colorado  River .  .......  .  .  .  Sonoran  Coral  Snake-Micrurus  euryxanthus . 

Larger  snakes ,  characterized  by ■ duller  colors; 'markings  not  forming  regular 
alternating  bands  but  consisting  of  blotches,  diamonds,  or  incomplete  bands;  a 
pair  of  long,  hollow,  freely  movable  ■  fangs" "that  fold  back  against  roof  of  mouth 
when  jaws  are  closed;  deep  pit  on  face  between  nostril  and  eye;  scales  on  upper- 
parts  keeled;  pupils  elliptical  in  shape,  vertical  in  position;  head  wider  than 
neck.  .  ...  . .  ,  .  p  .  .  .  . . ,lPit-Vipers"-CROTALIDAE . 

Tail  without  rattle,  ending  in  a  point;  top  of  head  covered  with  shields, 

Agkistrodon. 

Color  pattern  distinct^  ground  color  pale  brown  (grading  into 
pale  green  on  tail  in  Texas);  blotches,  or  cross  bands,  reddish 
brown.  Massachusetts  to  northern  Florida,  westward  to  central 
Illinois,  Kansas,  and  Texas, 

Copperhead,  Highland  Moccasin,  or  Chunkhead,  Poplar  Leaf,  and 
Deaf  Adder . .  Ask i  s  t  r o do n  moka sen . 

Color  pattern  obscure;  ground  color  light  to  dark  brown;  cross 
band-S  often  indistinct  and  bordered  with  yellow  spots; 
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some  of  ventral  scales  on  tail  undivided.  Lowlands  from  south¬ 
eastern  Virginia  to  Florida  and  Gulf  States  northward  through 
Mississippi  Valley  to-  Southeastern  Missouri  and  southern  Illinois, 
and  westward  through  Texas  to  the  Rib  Grande, 

Cotton-mouth  Fater  Moccasin- Aakistrodon  -piscivorus. 

Tail  with  rattle  . . . . . . .  Sistrurus  and  Cro talus. 

A  single  large  scale  on  top  of  head  "between  supraocular  scales  (those 
over  eyes)...,. . . . . .  Sistrurus. 

Size  small;  ground  color  grayish;  large  black  blotches  on  back, 
smaller  series  on  sides.  Southeastern  Forth  Carolina  to  Florida, 
west  through  Gulf  States  to  western  Texas  and  Oklahoma,  northward 
through  Mississippi  Basin  to  Arkansas  and  southern  Missouri. 

Ground  Rattler,  or  Pigmy  Rattlesnake- Si strurus  miliarius. 

Size  medium;  ground  color  brownish;  large  blapk  blotches  on  back 
in  close  formation.  Uestern  Few  York  to  southern  Ontario  and 
southern  peninsula  of  Michigan,  southward  to  southeastern  Arizona 
and  northeastern  Mexico, 

Ma s sa sauga- Si strurus  catenatus  catenatus 
and  Sistrurus  catenatus  edwardsii. 

Many  small  scales  on  top  of  head  between  supraocular  scales (those 
over  eyes)  . . . . Crotalus. 

The-  genus  Crotalus  has  13  species  in  the  United  States,  but  the  character¬ 
istics  distinguishing  these  Rattlesnakes  are  too  technical  for  presentation  here. 
Their  scientific  and  vernacular  names  and  statements  of  their  ranges  follow: 


Crotalus  adamanteus-Diamond-back  Rattler.  • 

Aoout  swamps  from  southern  Forth  Carolina  to  Florida  and  Keys,  westward  to 
Louisiana  and  Arkansas.  •  ■  \ 

Crotalus  atrox—Ue stern  Diamond-back  rattler. 

Dry  rocky  places  as  well  as  agricultural  districts  from  Texas  and  northern 
Mexico  to  Arizona;  also  Lower  California. 

Crotalus  cerastes— Horned  Rattlesnake,  or  Sidewinder. 

Sands  of  desert  plainsfrom  northeastern ; Lower  California,  southern 
California,  southern  Utah,  southwestern  FeVada,  and  Arizona. 

Crotalus  conf  luentus-Prairie'  Rat  tier,. 

Great  Plains  from  southern  Canada  to  Texas. 

Crotalus  exsul-Red  Rattlesnake. 

Southwestern  California,  Mexico,  Lower  California,  and  islands  in  Gulf  of 
California. 

Crotalus  horridus-Timber  Rattler. 

In  Foody  and  hilly  districts  from  Maine  to  Georgia,  westward  to  Great 
Plains. 

Crotalus  lepidus- Green  Rattlesnake. 

Mountains  from  border  region  of  western  Texas,,  southern  Few  Mexico, 

Arizona  and  adjacent  Mexico,. 

Crotalus  mitchellii-Pallid.  or  Bleached,  Rattler,. 

Arizona,  Colorado  Desert  to  southern  Lower  California. 
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Cro talus  molossus -Dog-faced. -Rattler ,  or  Black-tailed.  Rattler. 

Southwest  from  western  Texas  to  southern  Arizona,  also  highlands  of 
northern  Mexico..  -  a  . 

Cro talus  oregonus-Pacif  ic  Rattler  or  Black  Rattler. 

British  Columbia  to  southern  California,  western  Idaho,  Nevada,  and  Arizona 
Crotalus  tnseriatus-Spotted  Rattler. 

Mountains  of  southern  .Arizona  .and .central  -plateau  •  of  Mexico..  . 

Crotalus  tigris-Tiger  Rattler. 

Southern  California,  southern  Nevada,  and  Arizona. 

C  r  o  t  alus  will  ar.di  -Rat.  1 1  er, . . . . . . 

Santa  Rita  Mountain  region  Arizona,  and  northern  Mexico. 

POISON  APPARATUS  OP  VENOMOUS  SNAKES  .  r 
:  '  -■  l  ,>'v'  ■  ’  ’  j 

The  fluid,  or.  venom,  is  injected  into  the  snakers  victim  by.  means  of  , 

specialized  teeth  on  the  maxillary  bone  of  the  upper  jaw,  .  which  differ  from 
normal  reptilian  teeth  by  having  a  groove,  or  canal,  from  base  to  apex.  These 
venom  fangs  are  large  and  readily  observed.  The  canals  of  the  fangs  are  fed 
with  fluid  from  poison  glands  by  means  of  excretory  ducts  that  connect  with 
the  latter.  Venom  does  not  flow  freely  except  when  the  snake  is  actually 
striking,  for  the  end  of  the  duct,  which  is  not  in  contact  with  the  base  of 
the  fasng,  is  normally  compressed  by  a  sheath,  or  fold  of  the  mucous  membrane. 

A  Rattlesnake  may  open  its  mouth  to  fullest  extent  and  may  or  may  not  erect 
the  fangs.  The  snake  apparently  has  perfect  control  over  its  fangs,  raising 
or  depressing  thenrat  will.  Introduction-  of  venom,  is  accomplished  by  the 
combined  action  •  of  .several -muscles ,  which  .open  .the  .mouthy  •  erect  the  fangs,  and 
compress  the  poison  glands,  thus  forcing  the  venomous  fluid  through  the  con¬ 
necting  duct  into  and  through  the  fangs  in  the  brief  space  of  time  in  which  the 
snake  strikes  its  victim.  : 

At  the  end  of  a  stroke,  the  fangs  of  a  poisonous-  shake  are : quickly  with 
drawn  from  the  flesh  for  the  whole  action  is  the  work  of  an  instant.  Unless 
the  snake  strikes  again,  the  mouth  closes  as  the  fangs  fold  back,  mechanical 
compression  constricts  the  excretory  duct,  and  pressure  is  relieved  from  the 
poison  glands  by  relaxation  of  the  enveloping  muscles'.  A  poisonous  snake  often 
miscalculates  the  distance  of  the  object'  at  which  it  is  striking.  In  case  the 
object  is  too  close,  the  fangs  are  not  fully  erect  when  the  snake  strikes  and 
hence  do  not  penetrate.  Conversely,  -if  the  thing  struck  at  is  beyond  reach, 
the  whole  'stroke  may  tfe  compile  ted  'w'-r-tliou.i  bunching  the  object-  ox  y.aa  c*x.  in 
this  case  it  may  happen  that  the  venom  is  projec-ted  several  -feet ,  which  has 
given  rise  to  repeat*?.  accounts  of  Quitting  by poisoner- s  snakes. 

In  haman  beings  the  bite  of  a  venomous snake  is  usually  fc  lx  wed  by 
painful  symptoms  and  occasionally  by  death.  'Other  animals  are  affected  in 
various  ways,  as  in  the  case  of ’ the  hog,  which  has  a  degree  of  immunity  from 

the  bite  of  venomous  snakes,  because  of  its  thick  skin,  and  nrotecting  layer . 

of  fat.  '  ■  '  * 
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POISON  FANGS 


Though  the  fangs  -of  our  venomous  cnt  *hs  •  he  .  V 
he  said  that  they  are  shed  periodically.  On  each  side  oi  tne  appjf  j-.v. '  there 
is  a  hollow  or  grooved  poison  fang  firmly  ankylosed  to  the  maxillary  hone . 

This  pair  of  functional  fangs  is  supplemented  by  several  pairs  of  smaller 
teeth  growing  loosely  in  the  flesh  and  buried  in  the  soft  sheath  of  the  gum. 

Vi/hen  from  any  cause  one  of  the  large  fangs  is  broken  off,  the  reserve  f  "nr 
nearest  to  it  moves  over  in  its  place,  grows  fast  to  the  maxillary  bone,  ana 
becomes  the  functional  poison  fang.  In  case  of  accident  to  either  of  the  fangs 
in  use  there  is  always  a  reserve  fang  ready  to  replace  it. 

LENGTH  OF  STROKE- 

The  idea  that  a  venomous  snake  can  strike  its  full  length  or  even  a 
greater  distance  is  another  popular  but  erroneous  belief.  When  a  snake  strikes 
from  its  usual  S- shaped  curved  position,  the  anterior  half  of  the  body,  which  is 
thrown  forward,  must  be  free  from  coil.  In  striking  the  snake  simply  straightens 
out  the  S-shaped  curves.  It  does  not  have  to  be  in  this  position  to  strike,  for 
observation  has  shown  thsrt:  when  irritated  most  of  cur  poisonous  snakes  can 
strike  from  almost  any  position  for  short  distances.  The  Western  D.iamo nd-b ack 
Rattler  when' excited  frequently  raises  its  head  and' the  S-shawed  loop  10  to  15 
inches  above  the  ground,  from  which  position  it  strikes  sideward  and  downward. 
When  this  rattler  is  lying  coiled  with  its  head  resting  oh  its  body,  it  is  able 
to  strike  almost  vertically  upward.  The  greatest  length  of  stroke  is  about 
three-fourths  the  length  of  the  snake . 

VENOMS  OF  POISONOUS  SNAKES 

Venom  is  a  secretion  of  a  supralabial  gland  that  resembles  in  its  de¬ 
velopment  the  parotid  (a  salivary)  gland  in  mammals,  and  is  composed  of 
50  to  70  per  cent  of  proteins;  the  chief  remaining  components  are  water  and 
carbohydrates,  with  occasional  admixtures  of  abraded  epithelial  cells, 
saprophytic  micro-organisms.,  while  salts  such  as  chlorides,  phosphates  of 
calcium,  magnesium,  and  ammonium  occur  in  small  quantities.-  -The  reaction  of 
venom  to  litmus  is  usually  acid;  in  some  eases  neutral.  The  venoms  of  the • 
different  species  of  poisonous  snakes  differ  to  a  greater  of ' lesser  degree, 
though  all  venoms  are  multiple  in  nature,  that  is,  they  contain  several  toxins 
that  act  independently  of  one  another.  Warm-blooded  animals  are1  usually  more  - 
susceptible  to  venom  than  cold-blooded.  Dried  venom  retains  its  original  toxic 
properties  in  unaltered  strength  and  quality  for  an  indefinite  period.  Dr. 

S.  Weir  Mitchell  found  that  venom  kept  dry  for  23  years  was  unaltered  in  these 
respects.  In  a  fresh  state  the  venom  of  a  snake'  is  a  somewhat  viscid  fluid  of 
a  yellowish  color.  The  specific  gravity  of  the  venom  of'  our  poisonous  snakes, 
according  to  Mitchell,  is  as  follows:  Grot a.Ius  ho r v i dus ,  1.G54,  C.  atrox,  1.077; 

C.  adamant.eus,  1.061;  Agkistrodcn  piscivorus,  1.032. 

The  effect  of  venom  on  the  victim  is  due  to  the  complicated  action  of 
several  toxic  elements,  of  which  neurotoxins  and  hemorrhagins  (explained  below) 
are  the  most  important.  Neurotoxins  have  a  destructive  action  upon  the  nervous 
system  and  play  the  most  important  part  in  producing  the  death  of  a  victim  of 
venom  poisoning.  They  are  present  in  relatively  large  proportions  and  are 
the  chief  death- dealing  factors  in  the  venom  of  the  Harlequin  Snake  (Micrurus) , 


one  of  the  smaller  poisonous  snakes  of  the  family  Elapidae.  RavtieSnakes 
(Crotalus  and  Sistrurus)  and  Mocassins  (Agkistrodon) of  the  family  Crotalidae 
produce  neurotoxin  in  comparatively  small  quantities.  The  venom  of  the  Cotton- 
mouth  hater  Moccasin  contains  more  neuro toxin  than  that  of  the  Rattlesnake,  and 
consequently  its  paralytic  effect  on  the  respiratory  center  and  motor  nerves 
is  stronger.  This  toxin  not  only  breaks  down  the  nuclei  of  the  ganglion 
(.nerve  center)  cells  out  produces  granular  disintegration  of  the  sheath  (myelin) 
and  iragmentation  of  the  conducting -portions  (axis  cylinder)  of  the  nerve 
fibers,  ihese  neurotoxins  offer  a.  high  resistance  to  heat  and  retain  their 
toxic  properties  after  prolonged  treatment  with  a.lcohol. 


The  hemorrhagins  constitute  the  chief  toxic  constituents  of  rattlesnake" 
venom  and  nave  a  solvent  action  on  the  endothelial  cells  composing  the  rails  of", 
the  blood  and  lymph  vessels,  particularly  the  smallest  of  them  known  as  capil¬ 
laries.  One  of  the  most  alarming  symptoms  ensuing  from  the  lute  of  a  pit- 
viper  is  the  enormous  swelling  and  extravasation  of  brood  around  the  wound. 

The  blood  escapes  from  the  blood  vessels  through  holes  in  Mie  walls,  for  the 
walls  of  the  vessels  are  really  dissolved  away  in  places.  Red  blood  cells,  as 
well  as  white  escaToe  upon  dissolution  of  the  walls  of  the  blood  vessels. 


The  venoms  of  different  species  of  snakes  dissolve  ;.he  red  blood  cells 
also  in  a  similar  fashion.  This  cell- dissolving  substance  that  has  a  peculiar¬ 
ly  destructive  effect  on  red. blood  cells  is  called  hemolysin.  In  dogs  inocu¬ 
lated  with  venom  the  hemoglobin  contained  in  the  red  blood  cells  readily 
crystalizes.  .It  has  been  found  in  animals  dying  from  suppression  of  urine 
after  being  bit.ten  that  the  tubules  of  the  kidneys  are  often  completely 'blocked 
with  hemoglobin  crystals.  The  activities  of  the 
also  are  suspended  by  the  action  of  the  venom.  Moreover 

that  venom  contains  elements  that  a,re  agglutinating  as  \vell  as  dissolving  "for 
the  white  cells  and  that  these  are  distinct'  from  those  that  aff 
blood  cells. 


d  cells  (1 sue o  cy  t e  s ) 
it  has  been,  found 
sol' 

-pi-  , 


-  Biocnemical-  studies  have  shown  that  snake  venom  possesses  four  distinct- 
classes  oi  ierment-like-  substances  apart  frog)  the  cell  'dissolvers  (cytblysins) , 
and  chese  are  the  fibrin  .ferment ,  and  the.  proteolytic,  diastatic,  and  lipolytic 
enzymes.  One  oi  the  most;  remarkable  features  resulting  from  the  bite  of  either 
the  Rattlesnake  or  .the  Moccasin  is  the  loss  or  the  reduction  of  capacity  of  the 
blood  xor  coagulation;  it . has  been  found  that  venom  contains  a  powerful  ferment 
that  attacks  the  fibrin  (the  coagulating  element). of  the  blood.  The  proteo¬ 
lytic  enzyme  of  snake  venom  results  in  the  softening  of  the  muscles;  the 
diastatic  enzyme  activates  the  inactive  pancreatic  juice,  enabling'  i ,■  energetic¬ 
ally  to^  attack  albuminoids;  the  fourth  enzyme  has  a  feeble  lipolytic  (fat  dis¬ 
solving;)  action,  in  the . splitting  of  lecithin  and  in  fatty  degeneration  in  the 
liver. 

The  quantity  of  venom  yielded  at  any  one  time  by  our  venomous  snakes 
varies,  in  general,  .in  proportion  to  the  size  and  age  of  the  snake,  the  length 
of  the  period  of  ..fasting  or  hibernation,  and  other  environmental  conditions. 

The  pit-vipers  never  inject  the.  entire  -contents  of  their  glands  at  a  single 
thrust,  the  amount  injected  varying  from  25  to  75  per  cent  of  the  total, 
usually  about  50  per  cent.  The  following  table,  prepared  by  Dr.  Afranio  do 
Amaral  (1928),  gives  the  dry  weight  of  a  single  extractable  dose  from  both 
glands,  presumably  about  twice  the  quantity  .injected  'by  the  shakes  at  one 
thrust :  -  .  .  .  • 
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Species 

Young 

specimens 

Adult 

specimens 

- - - 

Old  | 

specimens 

Exceptional 

specimens 

Liauid 

Dried 

liquid 

Dried 

Liauid 

1 

Dried  i 

Liquid 

Dried 

Copperhead 

cc . 

grams 

cc . 

grams 

C£. 

\  i  , 

grams 

cc . 

grams 

(Agkistrodon  mokasen) . . 
Water  Moccasin 

0.14' 

0.040 

0.18 

0.050 

0.211 

0.060 

0.26 

0.075 

(Agkistrodon  piscivorus 
E .  D  i  amo  nd-b  ack  Rattler 

0.32 

0.090 

0.42 

0.120 

0 .53 

0.150 

1.05 

0.300 

( Crotalus  adamanteus) 

W. Diamond-back  Rattler 

0.84 

0.240 

1.05 

0.300 

2.10 

0.600 

2 . 65 

0.750 

(Crotalus  atrox) . 

Horned  Rattler 

0.30 

0.090 

0.40 

0.120 

0.30, 

0.240 

2.00 

0.600 

(Crotalus  cerastes) . . . 
Prairie  Rattler 

0.04 

0.012 

0 .06  ' 

O'. 018 

— . 

— 

—  — 

(Crotalus  confluentus) . 

0.18 

0.050 

0.32  ; 

0 .090 

— 

— 

— 

— 

Red  Rattler 

(Crotalus  exsul) . 

0.36 

0.120 

O’.  72 

0.240 

1.35 

0.450 

1.65 

0.550 

Banded  Rattler 

(Crotalus  horridus) .  . . 

0.21 

0.060 

0.32 

,0.090 

0.63 

0.180 

— 

— 

Green  Rattler 

(Crotalus  lepidus) .... 
Bleached  Rattler 

— 

— 

0.1 

0.03 

— 

— 

—  — 

(Crotalus  mitchellii ) . . 

0.18 

0.060 

0.30' 

0.100 

0.48 

0.160 

0.80 

0.265 

Black- tail  Rattler 

(Crotalus  molossus) . . . . 

0.60 

0.180 

-- 

— 

— 

— 

Pacific  Rattler 

(Crotalus  oreganus) . , . . 

0.14 

0.040 

0.23 

0.065 

0.32 

0.090 

0.44 

0.125 

Tiger  Rattler 

(Crotalus  tigris . A; 

Pigmy  Rattler 

— 

— 

0.18 

0 .060 

— 

— 

—  — 

(Sistrurus  miliarius) . . 

1 

0.08 

0.02 

—  — 

”  — 

:: 

The  solid  substances  thus'  represent  from  25  to  35  per  cent  of  the  total 
weight  of  the  venom  of  North  American  species  of  pit  vipers.  Elexner  and  Noguchi 
found  the  solid  portion  of  venom  (Crotalus  and  Agkistrodon)  to  range  from  50  to  70 
per  cent  of  the  total  weight.  Amaral  contends  that  Flexner  and  Noguchi  must  have 
used  snakes  with  infected  mouths  (purulent  venom)  or  at  least  have  made  an  error  in 
their  calculations  of  the  solid  stuffs  in  the  venom.  Since  one  avoirdupois  ounce 
equals  28.35  grams,  the  maximum,  dose  of  venom,  according  to  the  foregoing  table, 
would  be  about  one  thirty-eighth  of  an  ounce. 

Mitchell  published  the  following  observations  on  the  quantity  of  venom 
yielded  by  four  rattlesnakes:  . 

Length,  18  inches;  weight,  91/2  ounces;  capacity  of  gland,  11  drops. 

Length,  25  inches;  weight  18  ounces;  capacity  of  gland,  19  drops. 

Length,  49  1/2  inches;  weight,  3  pounds  2  ounces;  capacity  of  gland, 

29  drops. 

Length,  8  l/2  f eetrre jected  1  1/2  drams  of  venom  at  single  bite. 
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the^ise  9Ua.ntlty  01  venom  injected  into  a  victim  defends  largely  on 

a::  ^  bL  ' 

on  the  location  of  the  bite.  In  the  majority  of  ^  ,  ‘1C  fdeSi1’  as  ',eli  a3 

^rj*rs d-:  :h*  zzzz r™ 

£*- 

bactericidal  nower SC0'Jer< 31 d  ^at  rattlesnake  venom  causes  blood  to  lose  its 

iswsrx.  ::;“,2r.s™  S“""  •*  ■•••—■  «>• 

to  American  nhvoioff'H^  f6  a»51011  01  crotallne  venoms  is  of  greatest  importance 

the  UnUeriSfes  '  sln“e,  99  Per  cent  of  the  cases  of  snake  bite  treated  in 

rne  united  States  are  caused  by  pit-vipers. 

MORTALITY  RESULTING  FROM  SNAKE  BITE 

est*matpfl\aVTr ' ff0  m° •  t3n1o °y  fr°m  1311:63  of  the  American  venomous  snakes  was 

Jilered  “  }9°S  “  little  »"•  than  10  Per  cent,  and  he  con¬ 

sidered  fatalities  as  extremely  rare.  A  recent  study  carried  on  by  the 

has 1  shorn  how*™"6  +b  ^m6rica  under  the  direction  of  Afranio  do  Amaral  (1927) 

It  was  foLd  lhlt  •  la  the  dariSBr  fr°m  «*•  ha.  been  underestimated, 

somlthi^fil  ?lln  8  C0UrSe  of  one  year  (Mjr,  1926,  to  June,  1927)  in  Texas 
cases  L  so  “  cases  were  reported,  of  these  antivenin  was  given  in  83 
deatt’inhL  recoveries  and  5  deaths,  the  death  rate  being  6  o'er  cent.  The 

administered^6  ^  nlfn“r  than  T,ou:ld  have  been  the  case  had  the  antivenin  been 
tniecied  S  ae  *******  67  ca.e.  in  which  antivenin  was  not 

States  i;  h  S  leh  tnf,death  f*te  being  34.3  her  cent.  In  the  northeastern 
cent  If  those  •“*?♦  estimated  shat  the  mortality  rates  are  from  10  to  18  per 

the  Southed  hi  lncrease  bein6  largely  due  to  the  Copperhead.  'in 
rates  a)e  ?r!6rL  e  hS'  8eor«i»>  norlda-  «nd  Alabama,  the  average  mortality 
rate  is  Ltwh  t  °  &  ^  In  7exas'  Mexico,,  and  Ancona  the  death 

back  Eattlef  frroMf  'L°  f  because  of  the  presence  of  the  Western  Diamond- 
R-  lee  (orotalus  atrpx),  and  ranges  from  25  to  35  per  cent  of  those  bitten. 

of  persons ^bn t o  T®1"®  fr“  100  ‘°  1'500  lses  “  United  States  each  year 
in  reLrd  1  ",  7  venoMoas  "»!«..  show  the  present  uncertainty  that  exists 

reward  SO  vne  prevalence  of  accidents  of  this  sort.  I-  tV  wls-ity  of  th* 
reported  cases  the  victim  was  bitten  on  the  foot  or  leg  LncafL'tLt  a 

hefwaiegree  °f  protection  ca"  »•  obtained  by  wearing  high-topped  shoes  or 

thatMh6®?111?6’  J03,11  hunters  m  the  swamps  and  prairies  of  the  South  will  find 

tnat  the  rest  protection  is  afforded  by  a  pair  of  waist-high  rubber  wading 

special  inserted  canvas  shank.  In  most  oases  a  pair  of  leather 
puttees  worn  over  leather  shoes  will  give  the  necessary  Protection  against 
sna.ee  Dites.  Indications  are  at  present  that  Rattlesnakes  are  increasing  in 
numbers  in  agricultural  districts  because  of  the  abundance  of  rodent  food. 

The  tendency  of  Rattlesnakes  to  rattle  whenever  disturbed  and  to  continue 
ne  ra  Amg  as  long  as  the  disturbing  influence  is  -ore sent  also  emolrins  why 
victims  are  not  more  numerous.  The  Timber  Rattler  has  been  known  c  keep  up* 
i  s  rattle  xor  half  an  hour  with  a  few  intermittent  momentary  pauses.  The  fact 
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that  the  Water  Mocasin  lives  in  unfrequented  s vamps,  and  that  the  harlequin 
Snake  is.  of  burrowing  habits  and  has  a  mouth  of  small  size,  accounts  ior  the 
infrequency  of  bites  of  these  species. 

In  fatal  cases,  the  time  intervening  between  the  bite  and  death. varies 
in  different  species.  Cases  terminating  fatally  withina  few  minutes  do  occur, 
though  fortuna,tely  are  very  rarei  There  is  a  record  (Roberts)  that  a  boy  seven 
years  of  age  was  bitten  by  a  Rattlesnake  on  the  cheek  below  the  eye  and  putched 
forward  dead  before  an  eye  witness  could  reach  him,  A  little  girl  three  years 
old  was  bitten  on  the  forehead  by  a  large  Rattlesnake  and  died  within  10 
minutes  (31ackwood).  An  analysis  of  50  fatal  cases  resulting  from  the  bites  of 
American  .venomous  snakes  showed  that  8  persons  died  in  less  than  one  hour,  13 
between  one  and  six  hours,  18  in  from  one  to  twenty-four  hours,  4  died  on  the 
second  day,  4  died  between  the  third  and  seventh  days,  1  at  end  of  nine  days, 

1  at  end  of  seventeen  days,  and  1  lived  over  a  month.  The  duration  of  illness 
following  snake  bite  is  subject  to  the  widest  variation, .  though  in  the  majority 
of  cases  recovery  from  the  constitutional  disturbances  is  complete  in  two  or 
three  days,  and  in  many  cases  in  a  few  hours.  Cases  in  which  illness  is  pro¬ 
longed  are  septic  in  character  and  are  rarely,  if  ever,  due  to  the  primary 
action  of  the  venom.  The  most  important  complications  of  snake  bite  are  pro¬ 
duced  by  the  absorption  of  putrefactive  substances  (sepsis)  and  by  acute 
alcoholism,  resulting  from  mistaken  treatment. 

The  bites  of  Pigmy  Rattlers  and  Massasaugas  ( Si  strums)  are  practi¬ 
cally  never  fatal  to' adults,  except  possibly  through  septic  complications. 

These  rattlers  are  our  least  poisonous  snakes,  for  of  20  cases  on  record  none 
ended  fatally.  Of  408  persons  bitten  by  Rattlesnakes  ( Crotalus),  48  died;  on 
the  other  hand,  of  8  persons  bitten  by  the  Harlequin  Snake  (Hicrq.ru s ) ,  6  died. 
Of  97  cases  of  bites  by  the  Copperhead  (Agkistrodon  mokasen)  5  ended  fatally, 
while  9  persons  out  of  53  bitten  by  the  Cotton-mouth  Water  Mocasin  (Agkistro¬ 
don  piscivorus)  died.  When  death  results  from  the  bite  of  the  Plarlequln  Snake 
(Micrurus),  it  is  usually  between  18  and  24  hours  after  the  bite.  Symptoms  of 
drowsiness  and  general  depression  appear  within  an  hour  or  so,  but  if  the 
victim  survives  three  or  four  days,  the  danger  of  death  passes  away. 

, It  is  known  that  bites  on  the  head  and. trunk  are  more  dangerous  than 
elsewhere,  and  that  the  mortality  rate  for  bites  on  the  upper  extremities  is 
practically  double  that  for  the  lower.  ‘  Prom  SO  to  90  per  cent  of  the  total 
number  of  cases  result  from  bites  on  feet 'or 'legs.  The  mortality'  in  children 
under  10  years  of  age  bitten  by  our  venomous  snakes  is  at  least  double  that 
of  adults. 

The.  number  of  deaths  each  year  resulting  from  the  bites  of  our 
venomous  snakes,  however,  indicates  that  these  snakes  are  not  so  dangerous 
a  pest  a.s  has  often  been  assumed.  This  does  not  mean,  that  one  should  needless¬ 
ly  take  chances  of  being  bitten  by  a  Rattlesnake,  for  the  bite,  when  not 
fatal,  is  followed  by  exceedingly  painful  symptoms  and  often  impairment 
of  the  part  bitten.  Young  Rattlesnakes  only  five  or  six  inches  long  are 
capable  of. injecting  venom  in  quantities  sufficient  to  require  treatment. 
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SHAKES  COMMITTING  SUICIDE 

and  thafd«thbrn  StatU  *hat  are  susceptible  to  their  own  poison 

and  that  death  has  ensued  from  the. effects  of  their  self-inflicted  wounds' 

thUspinal  nerw  o^sohTtT’  ^  ^  faEe  “  SUCh  cases  W haepunctured 
ablv  L  1  tal  °rgan»  and  that  death»  therefore,  is  not  invari¬ 

ably  due  to  the  poison.  Snakes  are  not  likely  to  bite  themselves  exceu^  wh^ 

mentor  7  cn3^tLTixTn  in^OTlated  and  mable  *0  wreak  vengeance  on  the  tori 
from  tLirl;;  ^^3  e¥PerimentS.0n  th*'aBtu<*1  ™lt”  of  •»**• 

TREATMENT  EOH  BITES  QE .  NORTH  AMERICAN  F01  SONOUS  SHAKES 

bites  iftn®  Can  b!  n°  ?°Ubt  that  thG  chief  Precaution  to  take  in  case  of  snake 
auantitv  r  ^revea  _ systemic  aDsorption  of  a  fatal  dose  of  venom  from  the 

ac com-o  1  i sh ° t h ?<1  nS d  ^  tissfues  immediately  surrounding  the  wound.  To 

accompli sn  this,  action  must  be  prompt.  local  treatment  is  of  greatest  in 

.  *UtafCe>  f  “  additl°“  ae  pat  ient  should  be  kept  warn  Ad  af  euiet  as 
abd™?1!"  ‘,£eohanlcal  means  also  may.  be  employed,  such  as  bandaging, 

in  the  vital^'centers!*  “*  S°**Ure  t0  kM*  “P  W*°*  press^e  aad  Peculation 

liowadays  administration  of  antivenin  is  considered  of  the  greatest 

importance.  As  a  matter  of  interest  it. may  be  stated  tha t? in  former  yelL 

antiveni arerS  seruns  and  allied  preparations  regarded  the  use  of 

The  Eockefel'lJer*\11'1?UCU0j'Dle  method  of  treatment  in  the  United  States. 

The  Eockefeiler  Institute  for  Medical  Research  carried  on  experiments 

with  antivemns  and  prepared  small  quantities  of  serum  for  use  in  emergencies 
as  mucbeenUa  7  heW  that  “  “travenous  injection  of  'from  10  to  20  tSes 
ouired  t  UTeUn  *f  th®  T^ttty  of  venom  injected  by  the  snake  was  re¬ 
quired  to  counteract  or  neutralize  the  poisonous  effects  of  the  bite  of  a 

roUhl-fi  The  Poiaanoas  snakes  of  the  United  States  were  grouped 

U  ?hree  categories  according  to  the  type  of  venom  they  possessed 

provide  treatment^  thr8e  dlstlnot  antivenins  would  be  required  to 

States!  *  nt  for  cases  occurring  within  the  boundaries  of  the  United 

that  would-be  UreaUh  h?S  sh°rm  that  a  polyvalent  serum  could  be  produced 
in  Le  S?t!d  !°fah  <«es  of  crotaline  snakes,  or  pit-vipors, 

resort  to  +1  Ut  tnat  Persons  bitten  oy  coral  snakes  would  have  to  . 

e  !d  1  if  d  °f  lreatmsnt-.  United  States  Public  Health 

PU  M  a  AT  °\H-  K-  Mulf0rd  °°->  Broad  &  Wallace  Streets, 

“  f1"’  v  Vs  !n  7  aS  been  “censed  for  the  production  and  sale  of 

ir^o-vT  ®  nam®  "AntlTenin  (Hearctic  Crotalidae)".  So 

are  market!^  13  U®  “U7  concern  whose  agencies  in  the  United  States 

seruTfS  S  S  Saru“  effective  against  the  bites  of  poisonous  snakes.  The 
water  moccasin  U- 1  nerican  Pit-Vipers  (rattlesnakes,  'copperheads,  and 
nut  ™  i?  t  i  is  a  concentrated  antivenin  supplied  in  doses  of  10  cc. 

hvpndormin  S  8  St;'ynSes-  The  package  includes  a  glass- inclosed  sterile 
hypodemrc  needle  and  other  accessories.  Complete  directions  are  given  for 
assembling  syringe  and  for  making  the  injection,  so  that  self  ' treatment  • 

“«?  urgency  if  no  medical  assistance  can  be  obtained, 
tivenin  is  a  purified  and  concentrated  serum  globulin  obtained 
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from  horses  that  have  "been  highly  immunized  against  bites  of  ilorth  American 
pit-viners.  The  horses  are  inoculated  by  small  injections  of  snake  venom, 
which  are  gradually  increased  in  strength  until  they  are  able  to  withstand 
the  injection  of  pure  venom  in  quantities  that  under  ordinary  conditions 
would  prove  fatal.  Antitoxins  that  neutralize  the  effects  of  the  venom  are 
produced  in  the  blood  of  the  inoculated  horse.  The  blood  of  the  immunized 
horse  is  extracted  by  humane  methods  and  this  is  put  through  a  process  that 
separates  the  serous  or  colorless  portion  from  the  remainder.  In  this  concen¬ 
trated  serum,  the  serum  proteins  have  been  eliminated  as  they  are  unnecessary, 
and  this  allows  the  injection  of  a  full  dose  in  a  small  quantity  of  liquid. 

An  unconcentrated  serum  is  prepared  by  the  sane  firm  for  veterinary  use,  but 
the  above-mentioned  product  can  be  employed  for . animals  also.  t 

The  n-ost  modern  methods  qf  treatment  of  the  bites  of.  Mearctic 
poisonous  snakes  are  summarized  by  H.  H.  Hutchins,  as  .follows  in  the  Bulletin 
of  the  Antivenin  Institute,  of  America,  Vol.  ’3,  Ho.  2,  pp-56-57,  July,  1927: 

:rr'.R  TH3  VICTIM  ‘ 

"That.  ..t.Q.  do  when  bitten 

11 1.  Apply  a  ligature  or  tourniquet  a  few  inches  above  the  bite.  Dor 
this  purpose  use  a  rubber  gart-er,  a  piece  of  small  rubber  tubing,  a  hand¬ 
kerchief,  cord-  or  even  a  shoe-string.  To  not.  bind  the  limb  too  tightly,  but 
just  tightly  enough,  to  retard  circulation  returning-  through  the  veins  toward 
the  heart.  -The  sole  object  of  the  tourniquet  is  to  delay  absorption  of  the 
poison  into  she  general  circulation,  but  if  it  is  applied  too  tightly  or  kept 
on  too  long,  gangrene  is  likely  to  set  in,  with  resulting  destruction  of  the 
flesh  in  the  affected  area.  It  is. Important,  therefore,  to  release  the 
tourniquet  every  10  or  15  minutes  for  about  a  minute  at  a  time. 

n2i  If  you  have  Antivdnin  with  you,  read  carefully  the  directions  on 
how  to  prepare  the  syringe  and  how  to  make  the  injection.  Remember  that 
venoms  of • North  American  snakes  are  usually  slow  in  acting.  Do  not  allow 
fear  or  .agitation  to  make  you  overlook  important  points. 

”3.  Then  the  syringe  has  been  made  ready,  proceed  at  once  to  inject 
the  entire  contents  of  the  syringe  under  the  skin. 

•  "4.  The  tourniquet  should  then  be  released. 

"5.  If  the  bite  has  been  inflicted  by  a  large  snake,  particularly  by  the 
Texas  Rattler  or  the  Dlorida  Rattler,  and  if  the  symptoms  are  severe  and  de¬ 
velop  rapidly,  the  Antivenin  treatment  should  .be  supplemented  by  incision  and 
suction. 

’’Other  first-aid  measures 

"6.  If  Antivenin  is  not  at  hand'.,  there  are .  only  two  other  first-aid 
measures  that  have  proved  of  value.  These  are  Incision  and  suction,  both- of 
which  have  been  used  in  Texas  in  cases  of  bites  inflicted  by  the  Western. 
Diamond-back  Rattlesnake.  Make  a  cross-cut  Incision  at  each  fang  mark.  Dor 
this  purpose  use  a  sharp  clean  knif  e .  or*  razor  blade  and  make  the  cut.  ■all  the 
way  through  the  skin,  that -is j  about  1/4  of  an  inch  deep  and  l/2  inch  long. 

This  allows  some  of  the  poisonous  fluids  to  escape. 
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"The  removal  of  toxic  fluids  may  "be  increased  by'  applying  strong  ' 
suction  over  these  incisions*  The  suction  may  be  done  mechanically  if  some 
apparatus,  such  as  a  breast  pump,  is  at  hand*  Suction  should  be  continued 
for  20  minutes  out  of  each  hour  over  a  period  of  fifteen  hours* 

"7*  In  any  case  obtain  the  best  medical  attention  as  soon  as  possible. 

% 

"Don1 ts 

"Don’t  run  or  get  overheated.  Don’t  take  any  alcoholic  stimulants. 
Circulation,  increased  by  exercise  or  by  alcohol,  serves  to  distribute  the 
poison  much  more  rapidly  through  the  body.  Don’  •;  .njure  the  tissues  by 
injecting  potassium  permanganate,  which  is  now  known  to  be  of  no  value  as 
an  antidote.  Do  not  depend  upon  snake-bite  "cures"  or  home  remedies  commonly 
used.  They  are  of  mo  value.  Do  not  cauterize  the  site  of  the  bite  with 
strong  acids  or  the  like. 

"ICr  THE  PHYSICIAN  . 

"Special  directions 

"^f  the  victim  has  not  received  an  injection  of  Antivenin,  it  is  im¬ 
portant  to  inject  the  contents  of  one  syringe  as  soon  as  possible.  At  the 
some  time,  release  the  tourniquet,  if  one  has  been  applied. 

"Repeat  the  injections  every  one  or  two  hours  unless  and  until 
symptoms  are  markedly  diminished.  In  order  to  hasten  the  absorption  of  the 
serum,  intramuscular  injections  -are  advised,  and,  in  severe  cases  and  those 
seen  late,  intravenous  injection  is  recommended.  In  small  children,  when 
intravenous  injection  is  difficult,  the  Antivenin  may  be  given  intra- 
peritoneally.  In  shocked  cases,  physiological  salt  solution  intravenously 
and  blood  transfusion  are  supplementary  measures  of  life-saving  value* 

Dor  weak  pulse  and  threatened  heart  failure  give  caffeine  or  strychnine. 

"If  incisions  have  been  made  at  the  site  of  the  bite,  the  wounds 
should  be  irrigated  with  a  1  or  2  per  cent  salt  solution  (not  normal  saline). 
The  application  of  strong  suction  may  be  continued  over  these  incisions,  if 
the  symptoms  and  condition  of  the  patient  indicate  the  necessity  of  pushing 
the  treatment.  Otherwise,  apply  a  hot  application  of  1:10,000  mercury 
bichloride  or  a  strong  magnesium  sulphate  solution. 

"Sxtra  precautions 

"It  sometimes  happens  that  after  the  first  shock  and  reaction  has 
passed,  the  patients  will  show  marked  improvement.  Some  fatalities  from  snake¬ 
bite  are  plainly  caused  by  an  undue  sense  of  security  following  the  observa¬ 
tion  that  most  patients  do  well  for  the  first  15  hours.  Sven  though . the 
general  symptoms  may  be  mild,  it  is  important  to  keep  the  patient  under  close 
observation,  for  at  least  24  hours,  and  active  treatment  should  be  continued 
as  long  as  the . swelling  is  progressing.  Repeat  the  injections  of  Antivenin 
every  1  .or  2  hours  if  the  swelling  is  increasing.  .The  danger  is  always  in 
under- treatment  rather  than  in  over-treatment. 


-12- 


•  ..  .  ,  ^  treatment  oi ■ snake-bite  in  children  it  is  important  to  double  the 

PU0fa^a?Ult  d°sa£e\  03:16  reason  for  this  is  that  a  mathematical  relation 
exists  between  tne  weight  of  the  body  and  the  amount  of  venom  which  it  con 
normally  neutralize  and  dispose  of  without  serious  injury, -alt"  o  -G  -  .0unt 
injected  by  the  snake  is  approximately  the  same.  The  smaller  and  lighter 

excess ^f ° venom  ^  less  venom  ^  can  withstand,  and  the  greater  the 

be  a  youL  child  ^  tne.nomial  ^ody  resistance.  Therefore,  if  the  victim 
serum""  &  ^  here  13  mUch  raore  venom  requiring  neutralization  by  the 


RATTL3S 

the  t0  popUlar  suPer s t i t ion  ’  a  Ra^ t le snake^  acoui r e s  a  new  ring  on 

tne  rattle  each  year,  and  hence  the  number  of  rihgs  cunning  the  rattle 

fTlZ\t0^n&icite  the  aee  of  the  *■»»«•.  ^ 

UndeJ  no™  L“ffaidS  fr“  tW°  to  fo-  r“gs  •«*  y~rf  usnaXV  tSee^  ’ 

?  stszkr.  “ ~v* 

in  th;  swollen  appearsLTo“&tS  tllfat°the  W 

or  ring  of  the  rattle  forms.  ‘  ’  d  *  ar01:md  tnls  bone  that  ®aoh  =ap 

during  the  yearT  itf stedT-iff  °f  th°ir  one  or  more  «*». 

tail  U  fois  tit  f!iaff  fh  US^lly  00me,S.°ff  eutire>  80  •«»*  from  head  to 
generally  turned  inside'  ou^  n>L  ? 1  a  7e^  ’ transparent-  material,  and  is 
tall  can  not  be  shS^acto  Jg?  iff  T  «“*  co™»  ta®  aaP  the 

shed,  however,  it  is  loosened  and  dislod^d  fMn'itT'l  ^  ‘to  Skin  ls 

to  become  an  additional  r'W  on  the  ret  +  ?«  t  P  and  moves  backward 

is  simply  a  series  of  shed  cans  or  rin^s  rattle  of  t]le  Rattlesnake 

because-  of  their  shape.  The  rattle  J/  :  -  oget'ner  mechanic ally  ana  loosely 

the  vibration  at  the^Ip  is so ? Iktoff1 “°™  la“  *»  ^  ’—use 
down  or  broken  off.  6  "  teminal  rings  are.  soon  worn 

this  rattl^lkwam  •qaijped  the  EattlesnaKe  with 

able  explanation  seems  to  be  that  +>p  1  3  eatil  aealing  fangs.  •  A  more  reason- 
breeding  season,  and  several  nSraliJ^  19  USCd  &S  a  cal1  toing„ the 
tation.  Inasmuch,  as  the  range  of" the  buffalo  °°J’ne. T^nfss  to  thls  interpre- 
the  distribution  of  the  Waf-To  i  0  G01rj-ciaea  m  a  general  way  with 

mutual  advantage  to  bo  i  f  f6',  h®  rattlla«  of  the  tail  was  at  least  of 
in  no  way  assoolatod  «to  toe  ‘need to?  »f  *•  -ttle  was 

of  grazing  buffalo  certainly  accounted  for  '*?*** 

course  oi  a  season,  and  any  creature  fh  V  !  ffr  o_  snakes  m  tne 
herd  would  have  a  better  otraortuni  tv  happened  to  be  in,  the  path  of  a 

possessed  some  warning  device"  rie“  ide/t’^V^  trodden,  down  if  it 

when  its  rattles  are  Set  fro^J™-  Rattlesnake  can  not.  rattle 

is  incorrect.  °m  SWlOTnine  being,  in  wet  grass  or  rainstorms, 


YOUNG 


Early  in  fall  the  female  Rattlesnake  "brings  forth  from  six  to  nine 
young  of  about  five  inches  in  length,  the  eggs  having  been  retained  in  her 
body  until  hatched.  The  young  display  all  the  traits  of  the  adults,  and  will 
try  to  rattle  and  bite  as  soon  as  they  are  born. 

The  Copperhead  and  the  Water  Moccasin  are  known  to  give  birth  to  young 
during  the  month  of  July,  and  a  little  averages  from  seven  to  nine. 

Unlike  the  pit-vipers,  the  Harlequin  Snake  is  oviparous  and  deposits 
its  eggs  late  in  May  or  early  in  June  in  decaying  bark  or  damp  soil.  As 
many  as  seven  eggs  have  been  found  together. 

HOOD  HABITS 

Examination  of  all  accessible  accounts  indicates  that  Rattlesnakes 
feed  on  any  sort  of  smaller  vertebrates  that  may  come  within  their  reach. 

The  following  items  have  been  found  upon  examination  of  stomachs:  Ground 
squirrels,  chipmunks,  pocket  gophers,  young  prairie  dogs,  kangaroo  rats, 
deer  mice,  meadow  mice,  and  cottontail  rabbits;  various  small  lizards  such 
as  Uta,  Cnemidophorus,  and  Gerrhonotus;  frogs  and  toads;  and  occasionally 
birds  as  large  as  quail. 

The  food  habits  of  the  Copperhead  and  Cotton-mouth  Water  Moccasin, 
judging  from  published  accounts,  are  essentially  like  those  of  the  Rattlesnake, 
except  that  more  aquatic  vertebrates  are  available  for  the  Water  Moccasin. 

The  Harlequin  Snake  does  most  of  its  feeding  at  night,  capturing 
young  snakes  and  lizards,  particularly  skinks  (Eumeces) . 
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POI  SOUQ  US  SHAKE'S  OF  THE  UNITED  STATES 


INTRODUC'D  I  OH 

Snakes  are  easily  confused  with  one  another,  and  the  question  as  to 
whether  a  certain  one  is  poisonous  or  harmless  arises  again  and  again. 

Poisonous  snakes  are  provide,  with  a  specific  venomous  fluid  and  an  apparatus 
especially  adapted  for  the  introduction  of  this  poison  into  their  victims. 

As  it  is  usual  to  regard  all  snakes  as  venomous,  the  burden  of  proof  is  upon 
those  believing’  in  their  innocence.  So  many  wonderful  stories  concerning 
snakes  -have  been  current  from  time  to  time  that  the  p>ublic  in  turn  becomes 
skeptical  about  everything  concerning  snakes  or  firmly  believes  in  traditional 
accounts  that  usually  are  highly  erroneous.  Allowance  being  made  for  misinter¬ 
pretation  of  certain  natural  habits  of  reptiles,  the  grain  of  truth  may  be 
perceived  in  these  traditions  in  spite  of  the  exaggeration  that  ordinarily 
accompanies  a  good  snake  story.  Nevertheless,  poisonous  snakes  are  an  actual 
as  well  as  a  mental  hazard  in  these  days  of  hiking,  camping,  and  auto  picnicking. 


The  Elapidae,  or  harlequin  snakes  (genus  Micrurus)  are  proteroglyphs 
and  occur  from  South  Carolina  and  Arizona  to  South  America.  They  are  frequently 
confused  with  the  nonvenomous  scarlet  snake  (Cemoonora  coccinea)  and  scarlet 
king  snake  (Lamorooeltis  elansoides) .  The  former  differs  from  the  harlequin 
snake  (and  also  from  the  scarlet  king  sn*ko,  which  it  resembles  very  closely) 
in  having  the  ventral  surface  yellowish  white;  the  scarlet  king  snake  differs 
from  the  harlequin  in  naviiig  the  black  cross  bands  less  than  half  the  width 
of  the-  crimson. 


The  Crotalidae,  or  '‘pit  vipers,”  are  solenoglyphs  and  occur  throughout 
Temperate  and  Tropical  America  and  include  a  number  of  venomous  species  that 
are  familiarly  known  by  the  following  names:  Rattlesnakes  (Crotalus),  massasauga 
( Si  strum's) ,  cotton-mouth  water  moccasin  (A^kistrodon  piscivorus).  and  copperhead 
(Arkistrodon  mokasen) .  No  true  vipers  are  found  on  the  American  continents. 

Tne  well-known  rattlesnakes,  of  which  there  are  a  number  of  species, 'are  the 
most  specialized  of  all  the  venomous  snakes.  Tne  rattlesnake  race  has  been 
extraordinarily  adaptable,  as  its  members  have  come  to  occupy  the  m6st  diverse 
conditions  of  environment,  including  extremes  of  both  humidity  and  aridity. 

One  of  the  rattlesnakes  is  known  as  the  water  rattler  (Crotalus  adaman- 
teus) ,  because  it  is  partial  to  the  neighborhood  of  water  and  is  said  to  be  a 
good  swimmer;  yet  others,  the  pallid  rattler  (Crotalus  mitchellii).  for  example, 
live  in  typical  deserts.  The  prairie  rattler  (Crotalus  confluentus)  occurs 
over  the  dryish  areas  of  the  Great  Plains,  while  a  related  form,  Crotalus 
horridus.  is  limited  to  the  timbered  areas  of  the  eastern  parts  of  the  United 
States.-  It  is  certain  that  rattlesnakes  ao  not  habitually  climb  trees,  because 
they  are  poorly  adapted  to  such  an  accomplishment,  yet  there  is  unquestionable 
proof  that  they  do  so  occasionally.  It  requires  but  little  more  climbing 
ability  to  scale  a  rough-barked  slanting  tree  than  tne  f^ce  of  a  rocky  ledge. 


The  pigmy  rattler  ana  the  massasduga  (Sistrurus)  are  diminutive  forms 
of  rattlesnakes  (Grotalus) ,  attaining  a  length  of  nearly  three  feet  and  a 
thickness  of  less  than  one  inch;  their  range  is  chiefly  east  of  the  Rocky 
Mountains,  except  lor  Arizona,  and  they  are  characteristically  forms  of  the 
prairies  and  their  swamps  and  marshes.  The  diamond-back  rattlers  ( Crotalus 
adamant eus  and  0.  atrox)  ere  unquestionably  the  most  excitable  and  most 
vicious  of  -11  North  American  pit  vipers.  The  red  rattler  (Grotalus  exsul) 
is  said  to  be  the  least  offensive.  The  cotton-mouth  water  moccasin  frequents 
the  lowlands  along  the  southern  rivers  and  the  adjoining  swamps  into  which  the 
rivers  overflow  during,  hign  water;  in  its  native  haunts  the  cotton-mouth  is 
irritable  and  pugnacious,  and  when  surprised  throws  its  head  back  ana  opens  its 
mouth,  disclosing  the  white  lining.  In  the  Northern  States  the  copperhead 
is  partial  to  rocky  places  in  the  vicinity  of  timber,  marshes,  or  abandoned 
stone  quarries;  in  the  South  it  frequents  higher  and  drier  ground  than  around 
the  marshes;  Unless  cornered,  this  snake  usually  attempts  to  escape  unseen. 
Nevertheless,  the  copperhead  is  a  rather  dangerous  snake,  giving  no  warning 
of  its  presence,  and  striking  in  any  direction. 

Key  to  the  Poisonous  Snakes  of  the  United  States 

Smaller  snakes,  cnaracteri zee.  by  brilliant  colors;  markings  consisting  of  broad 
alternating  rings  of  crimson  and  black,  separated  from  each  other  by  narrower 
yellow  rings;  black  bands  as  broad  as  the  cri  ..son;  a  pair  of  short,  erect  lon¬ 
gitudinally  grooved  fangs  in  front  of  upper  jaw;  head  as  wide  as  neck. 

Coral,  or  harlequin,  snakes — ELAPIDAE. 

Head  with  yellow  band  across  center  and  behind  this  a  black  ring;  yellow 
body  rings  very  narrow.  In  humid  pieces  from  North  Carolina  to  Florida, 
and  westward  through  Gulf  States  to  Mexico, 

Harlequin  snake - -hi crurus  fulvius. 

Head  black  over  greater  portion;  yellow  band  on  back  of  head  and  behind 
this  a  red  ring;  yellow  body  rings  broader.  Southern  Hew  Mexico,  Arizona, 
California,  and  northern  Mexico  in  region  bounded  by  Rocky  Mountains  and 
Colorado  River ...................  Sonoran  coral  snake --Mi crurus  euryxanthus 


Larger  snakes,  characterized  by  duller  colors;  markings  not  forming  regular 
alternating,  bands,  but  consisting  of  blotches,  diamonds,  or  incomplete  bands; 
a  pair  of  long,  hollow,  freely  movable  fangs  that  fold  back  against  roof  of 
mouth  when  jaws  are  closed;  deexj  pit  on  face  between  nostril  and  eye;  scales 
on  upperparts  keeled;  pupils  elliptical  in  shape,  vertical  in  position;  head 
wider  than  neck. ......................................... ”?it  vipers” — CROTALIDAE 


Tail  without  rattle,  erring  in  a  point;  top  of  nead  covered  with  shields, 

Agki strodon. 


Color  pattern  distinct;  ground  color  pale  brown  (grading  into  pale 
green  on  tail  in  Texas);  blotches,  or  cross  bands,  reddish  brown. 
Massachusetts  to  northern  Florida,  westward  to  central  Illinois, 
Kansas,  and  Texas, 

Copperhead,  highland  moccasin,  or  chunkhead,  poplar  leaf,  or' 
deaf  adder. . . Agki strodon  mokasen. 
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Color  pattern  obscure;  ground  color  light  to  dark  brown;  cross  bands 
darker,  often  indistinct  arm  bordered  with  yellow  spots;  some  of 
ventral  .scales  on  tail  ' and i video  *  Lowlands  -from  southeastern  Virginia 
to  Florida  and  Gulf  States  northward  through.  Mississippi  Valley  to 
southeastern  Missouri  and  southern -Illinois,  and  westward  through 
Texas  to  the  Rio  Grande, 

Cotton-mouth  water  moccasin — Agkistrodon  piscivorus 

Tail  with  rattle . . . .Sistrurus  and  Cro talus 

A.  single  large  scale  on  top  o±  head  between  supraocular  scales 
(those  over  eyes) . . . . Sistrurus. 

Size  small;  ground  color  grayish;  large  black  blotches  on  back, 
.smaller  series  on  sides.  Southeastern  Forth  Carolina  to  Florida, 
west  through  Gulf  States  to  western  Texas  and  Oklahoma,  north¬ 
ward  through  Mississippi  basin  to  Arkansas  and  southern  Missouri. 
Ground  rattler,  or  pigmy  rattlesnake--Si strurus  miliarias. 

Size  -medium;  ground  color  brownish;  large  black  blotches  on 
back  in  close  formation.  'Western  New  York  to  southern  Ontario 
and  southern  peninsula  of  Michigan,  southward  to  southeastern 
Arizona  and  northeastern  Mexico, 

Massa sauga  —  Sistrurus  catenatus. 

Many  small  scales  on  top  oi  head  between  supraocular  scales  (those 
over  eyes) . . . Crotalus. 

.  The  genus  Crotalus  has  13  species  in  the  United  States,  but  the 
characteristics  distinguishing  these  rattlesnakes  are  too  technical  for 
presentation  here.  Their  scientific  ana  vernacular  names  and  statements  of 
their  ranges  follow: 

Crotalus  adamanteus — Diamond-back  rattler. 

About  swamps  from  southern  North  Carolina  to  Florida  and  Keys,  west- 
'  ward  to  Louisiana  and  Arkansas. 

Crotalus  atrox — '.Vestem  diamond-back  rattler. 

Dry  rocky  places  as  well  as  agricultural  districts  from  Texas  and 
northern  Mexico  to  Arizona;  also  Lower  California. 

Crotalus  cerastes — Horned  rattlesnake,  or  sidewinder. 

Sands  of  desert  plains  in  northeastern  Lower  California,  southern 
California,  southern  Utah,  southwestern  Levada,  and  Arizona. 

Crotalus  confluentus — Prairie  rattler. 

Great  Plains  from  southern  Canada  to  Texas. 

Crotalus  exsul--Red  rattlesnake. 

Southwestern  California,  Mexico,  Lower  California,  and  islands  in 
Gulf  of  California. 

Crotalus  horridus — Timber  rattler. 

In  woody  and  hilly  districts  from  Maine  to  Georgia,  westward  to  the 
Great  Plains. 
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Crotalas  le.oi.dus — Green  rattlesnake. 

Mountains  from  border  region  of  western  Texas  to  soutnern  Kev;  Mexico, 

Arizona,  and  adjacent  Mexico. 

Crotalas  mitchellii — Pallid,  or  bleacnet.,  rattler. 

Arizona,  Colorado  Desert  to  soutnern  Lo\  er  California* 

Crotalas  molossus — Dog-faced,  rattler,  or  black-tailed  rattler. 

Southwest  from  western  Texas  to  southern  Arizona,  also  highlands  of 

northern  Mexico. 

Crotalas  oreaanus — Pacific  rattler,  or  black  rattler. 

British  Columbia  to  soutnern  California,  western  Idaho,  isevada ,  and 

.til"*  1  Z  0  IldL  o 

Crotalus  triseriatus — Spotted  rattler. 

Mountains  of  southern  Arizona  .ana  central  plateau  of  Mexico. 

Crotalas  ti.  ris — Tiger  rattler. 

Southern  California,  southern  IJevada,  and  Arizona. 

Crotalas  willardi — Rattler. 

Santa  Rita  Mountain  region  Arizona,  and  northern  Mexico. 

poison  apparatus  of  tehomous  shakes 

The  fluid,  or  venom,  is  injected  into  the  snake’s  victim  by  means  of 
specialized  teeth  on  the  maxillary  bone  of  the  upper  jaw,  which  differ  f rom 
normal  reptilian  teeth  by  having  a  groove,  or  canal,  from  base  to  apex.  These 
venom  fangs  are  large  and  readily  observed.  Tne  canals  of  the  fangs  are  fed 
with  fluid  from  poison' galnds  by  means  of  excretory  ducts  that  connect  with 
the  latter.  Venom  does  not  flow  freely  except  when  tne  snake  is  actually 
striking,  for  the  end  of  the  duct,  which  is  not  in  contact  with  the  base  of 
the  fang,  is  normally  compressed  •  by ,  a sheath,  or  fold  of  tne  raucous  membrane* 

A  rattlesnake  may  open  its  moutn  to  fullest  extent  and  may  or  may  not  erect 
the  fangs.  The  snake  apparently  has  perfect  control  over  its  fangs,  raising 
or  depressing  them  at  will.  Introduction  of  venom  is  accomplished  by  the 
combined. action  of  several  muscles,  which  open  the  mouth,  erect  the  fangs, 
and  compress  the  poison  glands,  thus  forcing  the  venomous  fluid  through  the 
connecting  auct  into  and  through  the  fangs  in  tne  brief  space'  of  time  in  which 
the  snake  strikes  its  victim. 

At  the  end  of  a  stroke,  the  fangs  of  a  poisonous  snake  are  quickly 
withdrawn  from  the  flesh  for  the  whole  action  is  the  work  of  an  instant. 

Unless  the  snake  strikes  again,  the  moutn  closes  as  the  fangs  fold  back, 
mechanical  compression  constricts . the  excretory  duct,  and  pressure  is  relieved 
from  the  poison  glands  by  relaxation  of  the  enveloping  muscles.  A  poisonous 
snake  often  miscalculates  the  ui stance  of  the  object  at  which  it  is  striking. 

In  case  the  object  is  too  close,  the  fan0s  are  not  fully  erect  when  the  snake 
strikes  and  hence  do  not  penetrate.  Conversely,  if  the  thing  struck  at  is 
beyond  reach,  the  whole  stroke  may  oe  completed  without  touching  the  ooject 
of  attack.  In  this  case  it  may  happen  that  the  venom  is  projected  several 
feet,  which  has  given  rise  to  repeated  accounts  of  spitting  by  poisonous 
snake  s . 

In  human  beings  the  bite  of  a  venomous  snake  is  usually  followed  by 
painful  symptoms  and  occasionally  by  death.  Other  animals  are  affected  in 
various  ways,  as  in  the  case  of  tne  hog,  which  has  a  degree  of  immunity  from 

the  bite  of  venomous  snakes,  because  of  its  thick  skin  and  protecting  layer 
of  fat. 
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Poison  Faites 


Though  the  fangs;  of  our  venomous  snakes  are  shed  frequently,  it  can  not 
be  said  that  they  are  shed  periodically.  On  each  side  of  the  upper  jaw  there 
is  a  hollow  or  grooved  poison  lang  firmly  ankylosed  to  the  maxillary  bone. 

This  pair  of  functional  fangs  is  supplemented  by  several  pairs  of  smaller 
teeth  growing  loosely  in  the  flesh  and  buried  in  the  soft  sheath  of  the  gum. 

When  from  any  cause  one  of  the  large  fangs  is  broken  off,  the  reserve  fang 
nearest  to  it  moves  over  in  its  place,  grows  fast  to  the  maxillary  bone,  and 
becomes  the  functional  poison  fang.  In  case  of  accident  to  either  of  the  fangs 
in  use  there  is  always  a  reserve  fang  ready  to  replace  it. 

Length  of  Stroke 

The  idea  that  a  venomous  snake  can  strike  its  full  length  or  even. a 
greater  distance  is  another  popular  but  erroneous  belief.  When  a  snake  strikes 
from  its  usual  S-shaped  position,  the  anterior  half  of  the  body,  which  is  thrown 
forward,  must  be  free  from  coil.  In  striking  the  snake  simply  straightens 
out  the  S-shapea  curves.  It  does  not  have  to  be  in  this  position  to  strike, 
for  observation  has  shown  that  when  irritated  most  of  our  poisonous  snakes 
can  strike  for  short  distances  from  almost  any  position.  The  western  diamond- 
back  rattler  when  excited  frequently  raises  its  head  and  the  S-shaped  loop 
10  to  15  inches  above  the  ground,  from  which  position  it  strikes  sideward 
and  downward.  When  this  rattler  is  lying'  coiled  with  its  head  resting  on 
its  body,  it  is  able  to  strike  almost  vertically  upward.  The  greatest  length 
of  stroke  is  about  three-fourths  the  length  of  the  snake. 

VENOMS  OF  POISONOUS  SNAKES 

Venom  is  a  secretion  of  a  supralabial  gland  that  resembles  in  its  de¬ 
velopment  the  parotid  (a  salivary)  gland  in  mammals,  and  is  composed  of  from 
50  to  70  per  cent  of  proteins;  the  chief  remaining  components  are  water  and 
carbohydrates,  with  occasional  admixtures  of  abraded  epithelial  cells,  or 
saprophytic  micro-organisms,  while  salts  such  as  chlorides,  phosphates  of 
calcium,  magnesium,  and  ammonium  occur  in  small  quantities.  The  reaction  of 
venom  to  litmus  is  usually  acid;  in  some  cases  neutral.  The  venoms  of  the 
different  species  of  poisonous  snakes  differ  to  a  greater  or  lesser  degree, 
though  all  venoms  are  multiple  in  nature,  that  is,  they  contain  several  toxins 
that  act  independently  of  one  another.  Warm-blooded  animals  are  usually  more 
susceptible  to  venom  than  cold-blooded.  Dried  venom  retains  its  original 
toxic  properties  in  unaltered  strength  and  quality  for  an  indefinite  period. 

Dr.  S.  Weir  Mitchell  found  that  venom  kept  dry  for  23  years  was  unaltered 
in  these  respects.  In  a  fresh  state  the  venom  of  a  snake  is  a  somewhat 
viscid  fluid  of  a  yellowish  color. 

The  effect  of  venom  on  the  victim  is  due  to  the  complicated  action  of 
several  toxic  elements,  of  which  neuro toxins  and  hemorrhagins  (explained 
below)  are  the  most  important.  Neurotoxins  have  a  destructive  action  upon 
the  nervous  system  and  play  the  most  important  part  in  producing  the  death 
of  a  victim  of  venom  poisoning.  They  are  present  in  relatively  large  pro¬ 
portions  and  are  the  chief  death-dealing  factors  in  the  venom  of  the  harlequin 
snake  (Micrurus) ,  one  of  the  poisonous  snakes  of  the  family  Elapidae. 
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Rattlesnakes  (Crotalus  and  Sistrurus)  and  moccasins  (Agki strodon)  of  the 
family  Crotalidae  produce  neurotoxin  in  comparatively  small  quantities.  The 
venom  of  the  cotton-mouth  water  moccasin  contains  more  neurotoxin  than  that 
of  the  rattlesnake,  and  consequently  its  paralytic  effect  on  the  respiratory 
center  and  motor  nerves  is  stronger.  .This  toxin  not  only  breaks  down  the 
nuclei  of  the  ganglion  (nerve  center)  cells  but  produces  granular,  disinte¬ 
gration  of  the  sheatn  (myelin)  and  fragmentation  of  the  conducting  portions 
(axis  cylinder)  of  the  nerve  fibers.  These  neurotoxins  offer  a  high  resistance 
to  heat  and  retain  their  toxic  properties  after  prolonged  treatment  with  alcohol. 

The  hemorrhagins  constitute  the  chief  toxic  constituents  of  rattlesnake 
venom  and  have  a  solvent  action  on  the  endothelial  cells  composing  the  walls 
of  the  blood  and  lymph  vessels,  particularly  the  smallest  of  them  known  as 
capillaries.  One  of  the  most  alarming  symptoms  ensuing  from  the  bite  of  a 
pit  viper  is  the  enormous  swelling  and  extravasation  of  blood  around  the  wound. 
The  blood,  escapes  from  the  blood  vessels  through  holes  in  the  walls,  for  the 
walls  of  the  vessels  are  really  dissolved  away  in  places.  Rea  blood  cells  as 
well  as  white  escape  upon  dissolution  of  the  walls  of  the  blood  vessels. 

The  venoms  of  different  species  of  snakes  dissolve  the  rea  blood  cells 
also  in  a  similar  fashion.  This  cell-dissolving  substance  that  has  a  peculiarly 
destructive  effect  on  red  blood  cells  is  called  hemolysin.  In  dogs  inocu¬ 
lated  with  venom  the  hemoglobin  contained  in  the  red  blood  cells  readily 
crystallizes.  It  has  been  found  in  animals  dying  from  suppression  of  urine 
after  being  bitten  that  the  tubules  of  the  kidneys  are  often  completely  blocked 
with  hemoglobin  crystals.  The  activities  of  the  white  blood  cells  (leucocytes) 
also  are  suspended  by  the  action  of  the  venom.  Moreover,  it  has  been  found 
that  venom  contains  elements  that  are  agglutinating  as  well  as  dissolving 
for  the  white  cells  ana  that  these  are  distinct  from  those  that  affect  the 
rec  blood  cells. 

Biochemical  studies  have  shown  that  snake  venom  possesses  four  distinct 
classes  of  ferment-like  substances  apart  from  the  cell  dissolvers  (cytolysins) , 
and  these  are  the  fibrin  ferment,  ana  the  proteolytic,  diastatio,  and  lipolytic 
enzymes.  One  of  the  most  remarkable  features  resulting  from  the  .bite  of  either 
the,  rattlesnake  or  the  moccasin  is  the  -  loss -or,  the- redact  San,  of-^c&paoity  of  the 
blood,  for  coagulation;  it  has  been  found  that  venom  contains  a  powerful 
ferment  that. attacks  the  fibrin  (the  coagulating  element)  of  the  blood.  The 
proteolytic  enzyme  of  snake  venom  results  in  the  softening  of  the  muscles; 
the  diastatio.  enzyme  activates  the  inactive  pancreatic  juice,  enabling  it 
energetically  to  attack  albuminoids;  the  fourth  enzyme  has  a  feeble  lipolytic 
(fat  dissolving)  action  in  the  splitting  of  lecithin  and  in  fatty  degeneration 
in  the  liver. 

The  quantity  of  venom  yielded  at  any  one  time  by  our  venomous  snakes 
varies,  in  general,  in  proportion  to  the  size  and  age  of  the  snake,  the  length 
of  the  period  of  fasting  or  hibernation,  and  other  environmental  conditions. 

The  pit  vipers  never  inject  the  entire  contents  of  their .glands  at  a  single 
thrust,  the  amount  injected  varying  from  £5  to  75  per  cent  of  the  total, 
usually  about  50  per  cent. 
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Mitchell  published  the  following  observations  on  the  quantity  of  venom 
yielded  by  four  rattlesnakes: 

Length,  18  inches;  weight,  9  l/2  ounces;  capacity  of  gland,  11  drops® 

Length,  25  inches;  weight  18.  ounces;  capacity  of  gland,  19  drops® 

Length,  49  l/2  inches;  weight,  3  pounds  2  ounces;  capacity  of  gland, 

29  drops. 

Length,  8  l/2  feet;  ejected  1  l/2  drams  of  venom  at  single  bite. 

The  actual  quantity  of  venom  injected  into  a  victim  depends  largely  on 
the  size  of  the  snake,  the  length  of  time  during  which  its  supply  has  been 
accumulating,  the  depth  to  which  the  fang  is  thrust  into  the  flesh,  as  well 
as  on  the  location  of  the  bite.  In  the  majority  of  cases,  human  beings 
recover  without  any  treatment,  for  the  reason  that  the  quantity  of  venom 
injected  is  not  a  fatal  dose. 

Mitchell  repeatedly  pointed  out  the  danger  of  secondary  bacterial 
infection  in  victims  surviving  the  primary  effects  of  snake  poisoning,  and 
W.  H.  Welch,  in  1893,  discovered  that  rattlesnake  venom  causes  blood  to  lose 
its  bactericidal  power,  normal  blood  serum  destroys  thousands  of  bacteria, 
while  venomized  serum  does  not  possess  this  power. 

Some  knowledge  of  the  action  of  crotaline  venoms  is  of  greatest  importance 
to  American  physicians,  since  99  per  cent  of  the  cases  of  snake  bite  treated 
in  the  United  States  are  caused  by  pit  vipers. 

MORTALITY  RESULT I KG  FROM  SNAKE  BITE 

The  average  mortality  from  bites  of  the  American  venomous  snakes  was 
estimated  by  Willson  in  1908  as  little  more  than  10  per  cent,  and  he  con¬ 
sidered  fatalities  as  extremely  rare.  A  recent  study  carried  on  by  the 
Antivenin  Institute  of  America  under  the  direction  of  Afranio  do  Amaral  (1927) 
has  shown,  however,  that  the  danger  from  snake  bite  has  been  underestimated® 

It  was  found  that  in  the  course  of  one  year  (July,  1928,  to  June,  1927)  in  - 
Texas  something  like  150  cases  were  reported.  Of  these  antivenin  was  given 
in  83  cases,  with  78  recoveries  and  5  deaths,  the  death  rate  being  6  per  cent. 

The  death  incidence  was  higher  than  would  have  been  the  case  had  the  antivenin 
been  administered  sooner.  In  the  remaining  67  'cases  in  which  antivenin  was 
not  injected,  23  diea,  the  death  rate  being  34.3  per  cent.  In  the  Northeastern 
States  it  has  been  estimated  that  the  mortality  rates  are  from  10  to  18  per 
cent  of  those  bitten,  the  increase  being  largely  due  to  the  copperhead.  In 
Georgia,  Florida,  and  Alabama  the  average  mortality  rates  are  from  18  to 
25  per  cent.  In  Texas,  New  Mexico,  and  Arizona  the  death  rate  is  somewhat 
higher,  no  doubt  because  of  the  presence  of  the  western  diamond-back  rattler 
(Crotalus  atrox) .  and  ranges  from  25  to  35  per  cent  of  those  bitten. 

Estimates  ranging  from  100  to  1,500  cases  in  the  United  States  each  year 
of  persons  bitten  by  venomous  snakes  snow  the  present  uncertainty  that  exists 
in  regard  to  the  prevalence  of  accidents  of  this  sort.  In  the  majority  of  the 
reported  cases  the  victim  was  bitten  on  the  foot  or  leg,  indicating  that  a 
high  degree  of  protection  can  be  obtained  by  wearing  high-topped  shoes,  or 
heavy  leggings.  Quail  hunters  in  the  swamps  and  prairies  of  the  South  will 
find  that  the  best  protection  is  afforded  by  a  pair  of  waist-high  rubber 
wading  boots  with  special  inserted  canvas  shank.  In  most  cases  a  pair  of 
leather  puttees  worn  over  leather  shoes  will  give  the  necessary  protection 
against  snake  bites. 
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The  tendency  of  rattlesnakes  to  rattle  whenever  disturbed  and  to  continue 
the  rattling  as  long  as  the  disturbing  influence  is  present  also  explains  why 
victims  are  not  more  numerous.  The  timber  rattler  has  been  known  to  keep 
up  its  rattle  for  half  an  hour  with  a  few  intermittent  momentary  pauses.  The 
fact  that  the  water  moccasin  lives  in  unfrequented  swamps,  and  that 'the 
harlequin  snake  is  of  burrowing  habits  and  has  a  mouth  of  small  size,  accounts 
for  the  infrequency  of  bites  of  these  species. 

In  fatal  cases,  the  time  intervening  between  the  bite  and  death  varies 
in  different  species.  Cases  terminating  fatally  within  a  fow  minutes  do 
occur,  though  fortunately  are-  very  rare.  There  is  a  record  (Roberts)  that 
a  boy  7  years  of  age  was  bitten  by  a  rattlesnake  on  the  cheek  below  the  eye 
and  pitched  forward  dead  before  an  eye  witness  could  reach  him.  A  little  girl 
3  years  old  was  bitten  on  the  forehead  by  a  large  rattlesnake  and  died  within 
10  minutes  (Blackwood).  An  analysis  of  50  fatal  cases  resulting  from  the 
bites  of  American  venomous  snakes  showed  that  8  persons  died  in  less  than 
one  hour,  13  between  1  and  6  hours,  18  in  from  1  to  24  hours,  4  died  on  the 
second  day,  4  diea  between  the  third  and  seventh  days,  1  at  end  of  nine  days, 

1  at  end  of  seventeen  days,  and  1  lived  more  than  a  month.  The  duration 
of  illness  following  snake  bite  is  subject  to  the  widest  variation,  though 
in  the  majority  of  cases  recovery  from  the  constitutional  disturbances  is 
complete  in  two  or  three  days,  and  in  many  cases  in  a  few  hours.  Cases  in 
which  illness  is  prolonged  are  septic  in  character  and  are  rarely,  if  ever, 
due  to  the  primary  action  of  the  venom.  The  most  important  complications  of 
snake  bite  are  proauced  by  the  absorption  of  putrefactive  substances  (sepsis) 
and  by  acute  alcoholism,  resulting  from  mistaken  treatment. 

Tiie  bites  of  pigmy  rattlers  and  massasaugas  (Sistrurus)  are  practically 
never  fatal  to  adults,  except  possibly  through  septic  complications.  These 
rattlers  are  our  least  poisonous  snakes,  for  of  20  cases  on  record  none  ended 
fatally.  Of  408  persons  bitten  by  rattlesnakes  (Crotalus),  48  died;  on  the 
other  hand,  of  8  persons  bitten  by  the  harlequin  snake  (Micrurus) ,  6  died. 

Of  97  cases  of  bites  by  the  copperhead  (Agkistrodon  mokasen) ,  5  ended  fatally, 
while  9  persons  out  of  53  bitten  by  the  cotton-mouth  water  moccasin  (Awkistro- 
don  piscivorus)  died.  When  death  results  from  the  bite  of  the  harlequin 
snake  (Micrurus),  it  is  usually  between  18  and  24  hours  after  the  bite. 

Symptoms  of  drowsiness  and  general  depression  appear  within  an  hour  or  so, 
but  if  the  victim  survives  three  or  four  days,  the  danger  of  death  passes  away. 

It  is  known  that  bites  on  the  head  and  trunk  are  more  dangerous  than 
elsewhere,  and  that  the  mortality  rate  for  bites  on  the  upper  extremities 
is  practically  double  that  for  the  lower.  From  60  to  90  per  cent  of  the 
total  number  of  cases  result  from  bites  on  feet  or  legs.  The  mortality  in 
children  under  10  years  of  age  bitten  by  oar  venomous  snakes  is  at  least 
double  that  of  adults. 

The  number  of  deaths  each  year  resulting  from  the  bites  of  our  venomous 
snakes,  however,  indicates  that  these  snakes  are  not  so  dangerous  a  pest  as 
has  often  been  assumed.  This  does  not  mean  that  one  should  needlessly  take 
chances  of  being  bitten  by  a  rattlesnake,  for  the  bite,  when  not  fatal,  is 
followed  by  exceedingly  painful  symptoms  and  often  impairment  of  the  part 
bitten.  Young  rattlesnakes  only  five  or  six  inches  long  are  capable  of 
injecting  venom  in  quantities  sufficient  to  require  treatment.’ 
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. It  has  been  stated  that  rattlesnakes  are  susceptible  to  their  own  poison, 
and  that  death  has  ensued  from  the  effects  of  their  self-inflicted  wounds. 

There  is  a  possibility,  however,  that  the  fang  in  such  cases  may  have  punctured 
the  spinal;  cord  or  some  vital  organ,  and  that  death,  therefore,  is  not  invari¬ 
ably  due  to  the  poison.  Shakes,  are  not  likely  to  bite  themselves  except  when 
severely  injured  or  when  infuriated  ana  unable  to  wreak  vengeance  on  the 
tormentor. 

TREATMENT  FOR  BITES  OF  NORTH  AMERICAN  POISONOUS  SNAKES 

The  following  is  a  combination-  of  recommenaations  from  publications 
by  Drs.  R.  H.  Hutchison  and  Dudley  Jackson  (see  bibliography): 

There  can  be  no  doubt  that  the  chief  precaution  to  take  in  case  of  snake 
bites  is  to  prevent  systemic  absorption  of  a  fatal  dose  of  venom  from  the 
quantity  containea  in  the  tissues  immediately  surrounding  the  wound.  To 
accomplish  this,  action  must  be  prompt.  Local  treatment  is  of  greatest 
importance,  and  in  addition  the  patient  should  be  kept  as  quiet  as  possible. 

Don'ts  for  the  71  coin 

Don't  ran  or  get  overheated.  Don't  take  any  alcoholic  stimulants. 
Circulation,  increased  by  exorcise  or  by  alcohol,  serves  to  distribute  the 
poison  much  more  rapidly  through  the  body.  Don't  injure  the-  tissues  by  injecting 
potassium  permanganate,  which  is  now  known  to  be  of  no  value  as  an  antidote. 

Do  not  depend  upon  reputed  snake-bite  "cures"  commonly  used.  Do  not  cauterize 
the  site. of  the  bite  with  burning  gunpowder,  strong  acids,  or  in  any  other  way. 

What  to  Do  First 

Apply  a  ligature  or  tourniquet  a  few  inches  above,  the  bite.  For  this 
purpose  use  a  rubber  garter,  &  piece  of  small  rubber  tub.ing,  a  handkerchief, 
cord,  or  even  a  shoe-string,  which  can  be  tightened  by  inserting  a  stick  and 
twisting.  Do  not  bind  the  limb  too  tightly,  but  just  enough  to  retard 
circulation  returning  through  the  veins  toward  the  heart.  The  sole  object 
of  the . tourniquet  is  to  delay  absorption  of  the  poison  into  the  gener  -1 
circulation,  but  if  it  is  applied  too  tightly  or  kept  on  too  long,  gangrene 
is  likely  to  set  in,  with  resulting  destruction  of  the  flesh  in  the  affected 
area.  It  is  important,  therefore,  to  release  the.  tourniquet  every  10  or  15 
minutes  for  about  a  minute  at  a  time. 

Other  First-aid  Measures 

Make  a  cross-cut  incision  at  each  fang  mark.  For  this  purpose  use  a 
sharp  clean  knife  or  razor  blade  and  make  the  cut  all  the  way  through  the 
skin,  tpat  is,  about  1/4  inch  deep  and  l/2  inch  long,  preferably  connecting 
the. fang  marks.  Suction  should  then  be  applied  to  the  affected  spot  for  at 
least  half  an  hour,  and  the  more  blood  and  lymph  that  can  bo  extracted  the 
better.  If  a  special  suction  bulb  having  more  power  than  a  breast  pump  and 
with  a  smaller  mouthpiece  can  be  obtained,  it  will  be  found  highly  efficient. 
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In  the  absence  of  any  such  device,  one  may  remove  enough  of  the  venom  by  suction 
with  the  mouth.  It  is  best  to  be  sure  that  there  is  no  abrasion  in  the  mouth, 
for  the  venom  is  effective  wherever  it  may  enter  the  blood  stream.  The  principal 
thing  to  do  is  to  use  suction  and  remove  as  much  of  the  venom  and  as  quickly 
as  possible*  If  the . above  procedure  is  followed  within  one  hour  after  the 
bite,  -the  chances  are  that  no  further  treatment  will  be  necessary.  It  is 
always  best,  of  course,  to.  seek  the  care  of  a  competent  physician  as  quickly 
as  possible. 

While  tne  cutting  advised  should  go  through  the  skin,  care  should  be 
taken  not  to  cut  too  deeply  nor  to  sever  blood  vessels  of  any  size.  If  inad¬ 
vertently  this  is  done,  bleeding  from  veins,  rccognizea  by  the  dark  red  color 
and  steady  flow,  may  be. checked  by  a  tourniquet  placed  on  the  far  side  of  the 
cut  from  the  heart.  Bleeding  from  an  artery  is  bright  red  and  in  spurts  and 
may  be  controlled  by  placing  the  tourniquet  between  the  wound  and  the  heart. 

In  either  case  a  knot  in  the  tourniquet  or  a  solid  object  under  it  should  be 
placed  directly  over  the  severed  blood  vessel. 

If  you  have  antivenin  with  you,  read,  carefully  the  directions  for 
preparing  the  syringe  and  making  the  injection.  Remember  that  venoms  of 
North  American  snakes  are  usually  slow  in  acting.  Do  not  allow  fear  or 
agitation  to  make  you  overlook  important  points.  When  the  syringe  has  been 
made  ready,  proceed  at  once  to  inject  the  entire  contents  of  the  syringe 
under  the  skin  near  the  bite.  The  tourniquet  should  then  be  released  for 
a  minute. 

Additional  Treatment 

Additional  treatment,  or  treatment  in  cases  where  the  above  methods 
were  not  used  soon  after  the  bite,  should  consist  of  following  up  the  advance 
of  the  swollen  area  .and  making  a  double  row  of  incisions  at  the  very  upper 
edges  of  the  swollen  parts.  These  should  be  about  1/8  by  l/8  inch,  and  a 
series -of  them  should  completely  encircle  the  limb  affected. 

It  is  well  to  remark  here  that  novocain  can  be  used  by  even  a  layman 
without  ill  effect.  Besides  enabling  the  one  operating  to  do  the  cutting 
without  pain  to  the  patient,  it  also  serves  somewhat  to  check  the  spread  of 
the  venom.  It  may  be  injected  completely  around  the  limb  and  is  very  valuable 
in  any  emergency  where  a  considerable  amount  of  pain  is  unavoidable  in 
rendering  first  aid. 

As  the  swelling  advances  the  one  administering  medical  aid  should  follow 
it  up  with  the  incisions,  and  should  apply  suction  for  a  period  of  at  least 
thirty  minutes  to  every  series  of  incisions.  In  case  a  pocket  is  formed  - 
that  is,  one  particular  region  that  becomes  more  swollen  than  the  others  - 
a  nest  of  incisions  should  be  made  over  and  around  the  pocket  and  suction 
also  applied  there.  In  case  improvement  is  not  shown  by  the  patient,  the 
incisions  should  be  repeated  every  four  hours  and  the  suction  kept  up  constantly. 
If  necessary,  it  is  well  to  repeat  the  entire  process  of  malting  incisions  and 
applying  suction  until  relief  is  obtained.  The  punctures  will  continue  to 
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leak  diluted  venom  and  bloody  lymph  for  several  hours.  The  real  danger  lies 
in  making  an  insufficient  number  of  incisions  rather  than  too  many.  Should 
there  be  any  doubt  as  to  the  number  made,  one  should  double  the  amount  rather 
than  be  content  with  the  minimum. 

It  is  most  highly  advised  to  keep  the  bowels  of  the  patient  open  and 
free,  using  an  irrigation  of  salt  and  soda  solution  if  necessary. 

Special  Directions  for  the  Physician 

If  the  victim  has  not  received  an  injection  of  antivenin,  it  is  important 
to  inject  the  contents  of  one  syringe  as  soon  as  possible.  At  the  same  time, 
release  the  tourniquet,  if  one  has  been  applied. 

Repeat  the  injections  every  one  or  two  hours  unless  and  until  symptoms 
are  markedly  diminished.  In  order  to  hasten  the  absorption  of  the  serum, 
intramuscular  injections  are  advised,  and,  in  severe  cases  and  those  seen  late, 
intravenous  injection  is  recommended.  In  small  children,  when  intravenous 
injection  is  difficult,  the  antivenin  may  be  given  intraperitoneally.  In 
shocked  cases,  physiological  salt  solution  injected  intravenously  and  blood 
transfusion  are  supplementary  measures  of  life-saving  value.  For  weak  pulse 
and  threatened  heart  failure  give  caffeine  or  strychnine. 

If  incisions  have  been  made  at  the  site  of  the  bite,  the  wounds  should 
be  irrigated  with  a  1  or  2  per  cent  salt  solution  (not  normal  saline).  The 
application  of  strong  suction  may  be  continued  over  these  incisions,  if  the 
symptoms  and  condition  of  the  patient  indicate  the  necessity  of  pushing  the 
treatment.  Otherwise,  apply  a  hot  application  of  1:10,000  mercury  bichloride 
or  a  strong  magnesium  sulphate  solution. 

Extra  Precautions 

It  sometimes  happens  that  after  the  first  shock  and  reaction  has 
passed,  the  patient  will  show  marked  improvement.  Some  fatalities  from  snake 
bite  are  plainly  caused  by  an  undue  sense  of  security  following  the  observation 
that  most  patients  do  well  for  the.  first  15  hours.  Even  though  the  general 
symptoms  may  be  mild,  it  is  important  to  keep  the  patient  under  close  observa¬ 
tion  for  at  least  24  hours,  and  active  treatment  should  be  continued  as  long 
as  the  swelling  is  progressing.  Repeat  the  injections  of  antivenin  every  1 
or  2  hours  if  the  swelling  is  increasing.  The  danger  is  always  in  under¬ 
treatment  rather  than  in  over-treatment. 

In  treatment  of  snake-bite  in  children  it  is  important  to  double  the 
initial  adult  dosage.  The  reason  for  this  is  that  a  mathematical  relation 
exists  between  the  weight  of  the  body  and  the  amount  of  venom  that  it  can 
nermally  neutralize  and  dispose  of  without  serious  injury,  although  the 
amount  injected  by  the  snake  is  approximately  the  same.  The  smaller  and  lighter 
the  body  of  the  victim,  the  less  venom  it  can  withstand,  and  the  greater  the 
excess  of  venom  over  the  normal  body  resistance.  Therefore,  if  the  victim 
be  a  young  child,  there  is  much  more  venom  requiring  neutralization  by  the  serum. 
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RATTLES 


According  to  popular  superstition  a  rattlesnake  acquires  a  new  ring  • 
on  the  rattle  each  year,  and  hence  the  number  of  rings  composing  the  rattle 
is  supposed  to  indicate  the  age  of  the  reptile.  This  notion  is  wholly  in¬ 
correct,  for  the  rattlesnake  adds  from  two  to  four  rings  each  year,  usually 
three.  Under  normal  conditions  one  ring  is  added  each  time  the  snake  sheds 
its  skin.  The  young  rattler  is  .provided  with  a  single  button  at  birth,  and 
within  a  few  days  it  sheds  its  skin  ana  commences  feeding;  in  about  two  months 
it  sheds  its  skin  for  the  second  time  and  then  the  first  ring  of  the  rattle 
is  uncovered  or  added.  This  has  been  growing  under  the  old  skin,  and  its 
presence  was  apparent  in  the  swollen  appearance  of  the  tail  at  the  base  of 
the  original  button.  The  last  seven  or  eight  vertebrae  fuse  together  shortly 
after  birth  and  form  a  composite  bone  known  as  the  "shaker,"  and.  it  is  around 
thi,s  bone  that  each  cap  or  ring  of  the  rattle  forms. 

All  our  snakes  have  the  habit  of  shedding  their  skin  one  or  more 
times  during  the  year.  The  shed  skin  usually  comes  off  entire,  so  that  from 
head  to  tail  it  forms  but  a  single  piece  of  very  thin  transparent  material, 
and  is  generally  turned  inside  out.  That  part  of  the  skin  that  covers  the 
cap  on  the  tail  can  not  be  shed  on  account  of  its  peculiar  shape.  At  the 
time  the  skin  is  shed,  however,  it  is  loosened  and  dislodged  from  its  place 
and  moves  backward  to  become  an  additional  ring  on  the  rattle.  Thus  the  rattle 
of  the  rattlesnake  is  simply  a  series  of  shed  caps  or  rings,  held  together 
mechanically  'and  loosely  because  of  their  shape.  The  rattle  seldom  numbers 
more  than  ten  rings  because  the  vibration  at  the  tip  is  so  great  that  the 
terminal  rings  are  soon  worn  down  or, broken  off. 

It  has  often  been  asserted  that  nature  equipped  the  rattlesnake  with 
this  rattle  to  warn  enemies  away,  from  its  death-dealing  fangs.  A  more  reason¬ 
able  explanation  seems  to  be  that  the  rattle  is  used  as  a  call  during  the 
breeding  season,  and  several  naturalists  have  borne  witness  to  this  interpre¬ 
tation.  Inasmuch  as  the  range  of  the  buffalo  coincided  in  a  general  way 
with  the  distribution  of  the  rattlesnake,  the-  rattling  of  the  tail  was  at. 
least  of  mutual  advantage  to  both,  even  though  the  actual  evolution  of.  the 
rattle  was  in  no  way  associated  with  the  need  of  such  an  organ.  The  wide- 
ranging  herds  of  grazing  buffalo  certainly,  accounted  for  a  Large  number  of 
snakes  in  the  course  of  a  season,  and  any  creature  that  happened  to  be  in  the 
path  of  a  herd  would  have  a  better  opportunity  to  escape  from  being  trodden 
down  if  it  possessed  some  warning  device.  The  idea  that  the  rattlesnake 
can  not  rattle  when  its  rattles  are  wet  from  swimming  or  being  in  wet  grass 
or  rainstorms,  is  incorrect. 


YOUNG 

Early  in  fall  the  female  rattlesnake  brings  forth  from  6  to  9  young 
about  5  inches  long,  the  eggs  having  been  retained  in  her  body  until  hatched. 
The  young  display  all  the  traits  of  the  adults,  and  will  try  to  rattle  and 
bite  as  soon  as  they  are  born. 

The  copperhead  and  the  water  moccasin  are  known  to  give  birth  to  young 
during  the  month  of  July,  the  litters  averaging  from  7  to  9. 
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Unlike  the  ■'•pit  vipers,  the  harlequin  snake  i  s  oviparous,  and  depo-si-ts 
its  eggs  late  in  May  or  early  in  June  in  decaying  hark  or  damp ■  soil.  Ah 
many  as  7  eggs  have  been  found  together.  ’  ‘ 

FOOD  HABITS 

Examination  of  all  accessible  accounts  indicates  that  rattlesnakes 
feed  on  any  .sort  of  smaller  vertebrates  that  may  come  within  their  reach. 

The  following  items  have  been  found  upon  examination  of  stomachs:  Ground 
squirrels,  chipmunks,  pocket  gophers,  young  prairie  dogs,  kangaroo  rats* 
deer  mice,  meadow  mice,  and  cottontail  rabbits;  various  small  lizards,  such 
as  Uta,  Gnemidophorus,  and  Gerrhonotus;  frogs  and  toads;  and  occasionally 
birds  as  large  as  quail. 

The  food  habits  of  the  copperhead  and  cotton-mouth  water  moccasin, 
judging  from  publi shed  accounts,  are  essentially  like  those  of  the  rattlesnake 
except  that  more  aquatic  vertebrates  are  available  for  the  water  moccasin. 

The  harlequin  snake  does  most  of  its  feeding  at  night,  capturing 
young  snakes  and  lizards,  particularly  skinks  (Eumeces).  •  • 


A  BIBLIOGRAPHY  OF  POISONOUS  SHAKES 

Amaral,  A.  do.  A  general  consideration  of  snake  poisoning  and  observations 
on  neotropical  pit  vipers.  Contrib.  Harvard  Inst.  Tropical  Biology 
and  Medicine  2  j  64  p.,  illus.  1925. 

-  Notes  on  Hearctic  poisonous  snakes  and  treatment  of  their  bites. 

Antivenin  Inst.  America  Bui.  1  (5)  j  61-76,  illus.  1927. 
t  - 

-  The  anti -snake -bite  campaign  in  Texas  ana  in  the  subtropical 

United  States.  Antivenin  Inst.  America  Bui.  1  (: 5)  :  77-85.  1927.- 

- Studies  on  snake  venoms,  amounts  of  venom  secreted  by  nearcti-c  . 

pit  vipers.  Antivenin  Inst.  America  Bui.  1  (4)  •  103-104.  1928.- 

Antivenin  Institute. of  America,  Bulletin.  Published  quarterly,  Glenolden, 
Pa.,  $1.50  a  year. 

Barbour,  T.  Rattlesnakes,  and  spitting . snakes.  Gopeia  106  •  36-38.  1922. 

Boulenger,  E.  G.  Reptiles  and  batrachians.  278  p.,  illus.  E.  Pi  Button 
&  Co.,  New  York,  N.  Y.  1914(?). 

Cope,  E..D.  The  crocodilians,  lizards,  and  snakes  of  North  America. 

U.  S.  Nat.  Mus.  Rpt.  1698  ;  153-1294.  1900. 

Bitmars,  R.  L.  The  reptile  book.  A  comprehensive,  popularized  work  on  the 
structure  and  habits  of  turtles,  tortoises,  crocodilians,  lizards,  and 
snakes,  which  inhabit  the  United  States  and  northern  Mexico.  xxxii+ 
472  p.,  illus.,  with  color  pis.  Boubleday,  Boran  &  Go.,  New  York, 

N.  Y.  1907. 

-  Reptiles  of  the  world,  tortoises  and  turtles,  crocodilians, 

lizards,  and  snakes  of  t.he  ,ea, stern  and  western  hemispheres.  373  p.y 
illus.  Macmillan  Co.,  New  York,  N.  Y.  1927.  "  ‘  • 


-lo- 


Ditmars,  R.  L.  Serpents  of  tiie  Eastern  States.  The  venomous  and  non-venomous 
snakes  of  the  North  Atlantic  and  New  England  States  with  descriptions 
of  the  various  species.  N.  Y.  Zool.  Soc.  Bui.  3E  (3)  :  83-120,  illus. 
1929. 

-  The  poisonous  serpents  of  the  world.  A  comparative  review. 

N.  Y.  Zool.  Soc.  Bui.  33  (3)  •  79-132,  illus.  1930. 

- .Snakes  of  the  world.  207  p.,  illus.  Macmillan  Co.,  New  York, 

N.  Y.  1931. 

•* 

Feoktistow,  A.  E.  Eine  vorlausige  Mittheilung  ttber  die  Wirkung  des  Schlangen- 
giftes  auf  den  thierischen  Organismus.  Mein.  d.  l’Acad.  Imp.d.Sci.  de 
St.  Petersbourg  (7),  vol.  36  (4)  j  22  p.  1888, 

Fitzsimons,  F.  W.  The  snakes  of  South  Africa,  their  venom  and  the  treatment 
of  snake  bite,  xvi  +•  550  p.  T.  M.  Miller,  Cape  Town.  1921. 

Carman,  S.  On  the  evolution  of  the  rattlesnake.  Proc.  Boston  Soc.  Nat.  Hist. 
24  :  170-182,  illus.  1889. 

Hutchison,  R.  H.  On  the  incidence  of  snake-bite  poisoning  in  the  United 
States  and  the  results  of  the  newer  methods  of  treatment.  Antivenin 
Inst.  America  Bui.  3  (2)  ;  43-57.  1929. 

Jackson,  Dudley;  and  Harrison,  ;7.  T.  Mechanical  treaunent  of  experimental 
rattlesnake  venom  poisoning.  Jour.  Amer.  Med.  Assoc.  90  ;  1928-1929. 

1928. 

Mitchell,  S.  \7.  Researches  upon  the  venom  of  the  rattlesnake  with  an  investi¬ 
gation  of  the  anatomy  and  physiology  of  the  organs  concerned.  Smithsn. 
Contrib.  to  Knowledge  12  •  vii  f  139  p.  1860. 

Mitchell,  3.  W.;  and  Reighert,  E.  T.  Researches  upon  the  venoms  of  poisonous 
serpents.  Smithsn.  Contrib.  to  Knowledge  26  *  ix  f  186  p.,  illus.  1886. 

Noguchi,  H.  Snake  venoms,  an  investigation  of  venomous  snakes  with  special 
reference  to  the  phenomena  of  their  venoms.  Carnegie  Inst.  Washington 
Pub.  Ill  *  xvii  +  315  p.,  illus.  1909. 

Phisalix,  M.  Anatomie  comparee  de  la  t§te  et  de  l’appareil  venimeux  chez 
les  serpents.  Ann.  Sci,  Nat.  (zool.),  Paris  (9),  vol.  18,  p.  1-114, 
illus.  1914. 

- - - Recherches  sur  l'immunite  naturelle  des  Vipferes  et  des  Couleuvres 

Cornpt.  Rend.  Acad.  Sci.  (Paris)  137  :  270-272.  1903;  and  Compt.  Rend. 

Soc.  Biol.  55  ;  1082-1085.  1903. 

Stejneger,  L.  The  poisonous  snakes  of  North  America.  U.  S.  iNTat.  Mus.  Rpt. 
for  1893  j  338-487,  illus.  1895. 

Tomes,  C.  S.  On  the  developments  and  succession  of  the  poison  fangs  of  snakes. 
Phil.  Trans.  London  166  (pt.  2)  :  377-385.  1876. 

Willson,  P.  Snake  poisoning  in  the  United  States;  a  study  based  on  an  analysis 
of  740  cases.  Arch.  Int.  i^ed.  (Chicago)  1  :  516-570.  1908. 


-14- 


